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SUBJECT: DICAMBA: Review of Mutagenicity Studies with the Dimethylamine (DMA),
Diglycolamine (DGA) and Isopropylamine (IPA) Salts of Dicamba.
FROM: Jess Rowland, M.S., Toxicologist Af.sa Raxttle T2k /as
Section 1, Toxicology Branch II, Health Effects Division (7509C)
TO: Walter Waldrop / Jane Mitchell
' Product Manager 71
Reregistration Division (7508W) /
THRU: Yiannakis Ioannou, Ph.D, Head /( { L /(é’i—:, O/ 2 QA’ 6
Section I, Toxicology Branch II, H Effects Division (7509C)
and
Stephanie Irene, Ph.D., Acting Chief /g / /
Toxicology Branch II, Health Effects D1v131on0\£ M &/’W /29 7 6
.DATA PACKAGE
IDENTIFICATION: Submission; S470884 * DP_Bardcode: D206005
Chemical PC Code Tox.Chem.No. MRID Nofs).
Dicamba-DMA 029802 295B 43310301 & 43310304
Dicamba-DGA 128931 295F 43310302 & 43310305
Dicamba-IPA 128944 295G 43310303 & 43310306

AQTTQN E FQQ&TED Review six mutagemc:ity studies with the u1v1n DGA and IPA salis
of dicamba submitted by Sandoz Inc, to fulfill Subdivision F guideline requirements §84-2(a,b).

RESPONSE:

Data Evaluation Records (DERs) for the six mutagenicity studies referenced

above are attached. The Executive Summaries are presented below. When tested in the
Salmonella/Microsome reverse mutation assay and in an in virro mouse lymphoma assay, the
DMA, DGA and IPA salts of dicamba were non mutagenic in both types of assays either in the
presence or absence of metabolic activation.

All six studies are Core classified as aéceptable and satisfy the Subdivision F guideline
requirement (§84-2a,b) for in vitro mutagenicity assays,

Recycled/Recyclable

< Prinisd with Soy/Cancis ink on paper that
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DIMETHYLAMINE Salt of Dicamba (Banvel®) (MRID 43310301)
1. Ames Assay

CITATION: San, R., and D. Pugh (1994) Salmonella Plate Incorporation Mutagenicity
Assay (Ames Test) with Confirmatory Assay. - Microbiological Associates, Inc.,
Rockville, MD. Study # TE236.501014. 6/29/94. MRID 43310301. Unpublished.

EXECUTIVE SUMMARY: In a microbial mutagenicity assay (MRID 43310301},
Salmonella typhimurium strains TA98, TA100, TA1535, TA1537, or TA1538 were
exposed to the DMA salt of dicamba (40.3% a.i.) in deionized distilled water at
concentrations. of 100, 333, 1000, 3333, or 5000 ug/plate in the presence and absence
of mammalian metabolic activation. Preparanons for metabolic activation were made
from induced rat livers. The DMA salt of dicamba was tested up to the limit
concentration of S000 ug/plate and no cytotoxicity was observed. The positive controls
induced the appropriate responses in the corresponding strains. There was no evidence
of induced mutant colonies over background (reversion to prototrophy).

This study is classified as acceptable, and satisfies the Subdivision F_Guideline
requirement §84-2 for in vitro mutagenicity (bacterial reverse gene mutation) data.

2. In Vitro Mouse Lymphoma Assay (MRID No. 43310304)

CITATION: San, R., and J. Clarke. (1994) L5178Y/TK*/" Mouse lymphoma
mutagenesis assay with a confirmatory assay. Microbiological Associates, Inc.,
Rockville, MD. Study # TE236.701020. 6/21/94, MRID No. 43310304. Unpublished.

EXECUTIVE SUMMARY: In a mammalian cell gene mutation assay at the thymidine
kinase locus (MRID 43310304), L5178Y mouse lymphoma cells cultured in vitro were
exposed to dicamba DMA salt (40.3% ai) in distilled water at concentrations of 900,
1000, 1500, 2000, 2500, 3000, 3500, 4000, 4500, and 5000 ug/mL in the presence and
absence of 89 mammalian metabolic activation. Dicamba DMA salt was tested up to the
limit dose. Under nonactivation conditions, the % total growth values over the evaluated
dose range were from 69-109% (initial assay) and 65-111% (confirmatory assay). The
mutation frequencies (MFs) for all of the treated cultures were < 2x the solvent controls;

e exception was the 4500 ug/mL dose, which had a MF of approximatély 2x
background in the confirmatory trial. However, the 4500 ug/mL response was not
reproducible. The S9-activation assay confirmed the findings of the nonactivation assay.
The % total growth values were 26-109% (initial assay) and 23-113% (confirmatory
assay). The MFs for ali of the treated cultures were <2x the solvent controls with the
exception of the 3000 ug/mL dose in the confirmatory trial which had a MF of
approximately 2x background; this result was not reproducible. It was determined that
dicamba DMA salt was not mutagenic under either nonactivation or $9-activation
conditions. In both the nonactivated and activated condmons the positive controls
induced the appropriate response.

This study is classified as acceptable and satisfies the Subdivision F Guideline
requirement §84-2 for in vitro mutagenicity (mammalian forward gene mutation) data .
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DIGLYCOLAMINE 8alt of Dicamba

3. Ames Assay (MRID 43310302)

CITATION: San, R., and D. Pugh (1994) Salmonella Plate Incorporation Mutagenicity
Assay (Ames Test) with Confirmatory Assay. . Microbiological Associates, Inc.,
Rockville, MD. Study # TE237.501014. 6/29/94. MRID 43310302. Unpublished.

EXECUTIVE SUMMARY: In‘a microbial mutagenicity assay (MRID 43310302),
Salmonella typhimurium strains FA98, TA100, TA1535, TA1537, or TA1538 were
exposed to the DGA salt of dicamba (39.7% a.i.) in deionized distilled water at
concentrations of 100, 333, 1000, 3333, or 5000 ug/plate in the presence and absence
of mammalian metabolic activation. Preparations for metabolic activation were made
from induced rat livers. The DGA salt of dicamba was tested up to the limit
concentration of 5000 ug/plate, but no cytotoxicity was observed. The positive controls
induced the appropriate responses in the corresponding strains. There was no evidence
of induced mutaunt colonies over background (reversion to prototrophy).

This study is classified as acceptable, and satisfies the Subdivision F Guideline
requirement §84-2 for in vitro mutagenicity (bacterial reverse gene mutation) data.

4. In Vitro Mouse Lymphoma Assay (MRID No. 43310305)

CITATION: San, R., and J. Clarke., (1994) Ls178y/ TR T/~ Mouse lymphoma
mutagenesis assay with a confirmatory assay. Microbiological Associates, Inc.,
Rockville, MD. Study # TE237.701020. 6/15/94. MRID 43310305. Unpublished.

EXECUTIVE SUMMARY: In a mammalian cell gene mutation assay at the thymidine
kinase locus (MRID 43310305), L5178Y mouse lymphoma cells cultured in vitro were
exposed to dicamba DGA salt (39.7% ai) in distilled water at concentrations of 900,
1000, 1500, 2000, 2500, 3000, 3500, 4000, 4500, and 5000 ug/mL in the presence and
absence of 59 mammalian metabolic activation. Dicamba DGA salt was tested up to the
limit dose. Under nonactivation conditions, the % total growth values over the evaluated
dose range were from 68-116% (initial assay) and 72-105% (confirmatory assay). The
mutation frequencies (MFs) for all of the treated cultures were < 2x the solveni controls.
The S9-activation assay confirmed the findings of the nonactivation assay. The % total
growth values were 43-102% (initial assay) and 46-99% (confirmatory assay). The MFs
for all of the treated cultures were < 2x the solvent controls with the exception of the
4500 ug/mL dose in the initial trial, which had a MF of approximately 2x background.
However, this result was not reproducible, Therefore, it was determined that dicamba
DGA salt was not mutagenic under nonactivation or §9-activation conditions. In
both the nonactivated and activated conditions, the positive controls induced the
appropriate response.

This study is classified as acceptable and satisfies the Subdivision F Guideline
requirement §84-2 for in vitro mutagenicity (mammalian forward gene mutation) data..
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012000
ISOPROPYLAMINE Salt of Dicamba
5. Ames Assay ‘ {(MRID No.43318303)

CITATION:San, R., and D. Pugh (1994) Salmonella Plate Incorporation Mutagenicity
Assay (Ames Test) with Confirmatory Assay. Microbiological Associates, Inc.,
Rockville, MD. Study # TE238.501014. 6/29/94. MRID 43310303. Unpublished.

EXECUTIVE SUMMARY: In a microbial mutagenicity assay (MRID 43310303),
Salmonella ryphimurium strains TAS8, TA100, TA1535, TA1537, or TA1538 were
exposed to the IPA salt of dicamba (32.3% a.i) in.deionized distilled water at
concentrations of 100, 333, 1000, 3333, or 5000 ug/plate in the presence and absence
of mammalian metabolic activation. Preparations for metabolic activation were made
from induced rat livers. The IPA salt of dicamba was tested up to the limit concentration
of 5000 ug/plate and no cytotoxicity was observed. The positive controls induced the
appropriate responses in the corresponding strains. There was no evidence of induced
mutant colonies over background (reversion to prototrophy).

This study is classified as acceptable, and safisfies the Subdivision F Guideline
requirement §84-2 for in vitro mutagenicity (bacterial reverse gene mutation) data.

6. In Vitro Mouse Lymphoma Assay (MRID No. 43310306)

CITATION: San, R., and J. Clarke. (1994) L5178Y/TK¥/" Mouse lymphoma
mutagenesis assay with a confirmatory assay. Microbiological Associates, Inc.,
Rockville, MD. Study # TE238.701020. 6/16/94. MRID No. 43310306. Unpublished.

EXECUTIVE SUMMARY: In a mammalian cell gene mutation assay at the thymidine
kinase locus (MRID 43310306), 1L.5178Y mouse lymphoma cells cultured in virro were
exposed to dicamba IPA salt (32.3% ai) in distilled water at concentrations of 900, 1000,
1500, 2000, 2500, 3000, 3500, 4000, 4500, and 5000 ug/mL in the presence and
absence of 89 mammalian metabolic activation. Dicamba IPA salt was tested up to the
limit dose. Under nonactivation conditions, the % total growth values over the evaluated
dose range were from 92-101% (initial assay) and 51-107% (confirmatory assay). The
mutation frequencies (MFs) for all of the treated cultures were < 2x the solvent controls,
The S9-activation assay confirmed the findings of the nonactivation assay. The % total
growth values were 75-126% (initial assay) and 49-114% (confirmatory assay). The
MFs for all of the treated cultures were <2x the solvent controls. Therefore, it was
determined that dicamba IPA salt was not mutagenic under either nonactivation or
S9.activation conditions. In both the nonactivated and activated conditions, the positive
controls induced the appropriaie response.

This study is classified as acceptable and satisfies the Subdivision F Guideline
requirement §84-2 for in vitro mutagenicity (mammalian forward gene mutation) data,
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DATA EVALUATION REPORT

DIMFTHyL AMINE SALT OF DICAMBA
Study Type: 84-2; Salmonella ryphimurium/Mammalian Activation Gene Mutation Assay
Dynamac Study No. 115A (MRID 43310301)
Prepared for

Health Effects Division
Office of Pesticide Programs
U.S. Environmental Protection Agency
1921 Jefferson Davis Highway
Arlington, VA 22202

Prepared by

Pesticides Health Effects Group
Sciences Division
Dynamac Corporation
2275 Research Boulevard
Rockville, MD 20850-3268

Primary Reviewer:

Mary Menetrez, Ph.D. ~ Signature:
Date: ;;/Q//G le °

Secondary Reviewer:

Steven Brecher, Ph.D. Signature:
Date: ____ ;J/mj‘iL

Project Manager: .
William J, Spangler. Ph.D. Signature: Yy /o ﬂ . %—AAA_
: Date: /4 m'/ V/ ﬂ
Quality Assurance:
Reto Engler, Ph.D. Signature: 20Ze Lonln A fbﬁﬁ

Date: __ (/14 /4¢() )
Disclaimer

This Data Evaluation Report may have been altered by the Health Effects Division subsequent
to signing by Dynamac Corporation personnel.
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[DICAMBA, DMA SALT] SALMONELLA/MAMMALIAN ACTIVATION; GENE MUTATION (84-2)

EPA Reviewer: Jess Rowland, M.S. ):h fo‘va—“- YVasae
Review Section II, Toxicology Branch II (7509C) -

EPA Secondary Reviewer: Yiannakis Ioannou, Ph.D %}}Ul % 7 /.?J / 9 Q

Review Section I, Toxicology Branch II (7509C)

DATA EVALUATION RECORD

STUDY TYPE: Saimonella/mammalian activation gene mutation assay

QPP Guideline Number; §84-2

DP BARCODE: D206005 SUBMISSION CODE: $470884
P.C. CODE: 029802 TOX. CHEM, NO.: 295B
TEST MATERIAL (PURITY): Dimethylamine salt of dicamba (40.3% active ingredient)

SYNONYMS: DMA salt of dicamba, Banvel®

CITATION: San, R., and D. Pugh (1994) Salmonella Plate Incorporation Mutagenicity Assay
(Ames Test) with Confirmatory Assay. Microbiological Associates, Inc.,
Rockville, MD. Study #. TE236.501014. June 29, 1994. MRID No. 43310301.
Unpublished.

SPONSOR: Sandoz Agro, Inc., Des Plaines, IL

EXECUTIVE SUMMARY: In a microbial mutagenicity assay (MRID 43310301), Salmonella
typhimurium strains TA98, TA100, TA1535, TA1537, or TA1538 were exposed to the DMA
salt of dicamba (40.3% a.i.) in dejonized distilled water at concentrations of 100, 333, 1000,
3333, or 5000 ug/plate in the presence and absence of mammalian metabolic activation.
Preparations for metabolic activation were made from induced rat livers. .

The DMA salt of dicamba was tested up to the limit concentration of 5000 ug/plate and no -
cytotoxicity was observed. The positive controls induced the appropriate responses in the
corresponding strains. There was no evidence of induced mutant colonies over background
(reversion to prototrophy).

This study is classified as acceptable, and satisfies the requirements for FIFRA Test Guideline
84-2 for in vitro mutagenicity (bacterial reverse gene mutation) data.
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[DICAMBA, DMA SALT] SALMONELLA/MAMMALIAN ACTIVATION; GENE MUTATION (84-2)

I. MATERIALS AND METHODS

A, MATERIA

1. Test Material: DMA salt of dicamba

Description: Caramel color viscous liquid
Lot/Batch #: 5998-5

Purity: 40.3% a.i.

Stability of compound: Not reported

CAS No. 2300-66-5 -

O, 0 [NH, (CHQ 17

Cl OCH,

Cl

Solvent used: Delomzed distilled water (DDW)

Other comments: The test material was stored at room temperature and protected
from light. Dosing solutions were prepared on the days of testing and aliquots
of the low, mid, and high dose were analyzed by HPLC to confirm the nominal

concentrations.  The dosing solutions were 87-109% of the nominal
concentrations.

2. Control Materials:

Negative: DDW

Solvent/final concentration: DDWY/50 uL per plate

Positive: Nonactivation: _
2-Nitrofluorene _1.0 pg/plate TA98, TA1538
9-Aminoacridine 73.Q ug/plate TA1537
Sodium azide  _1.0 ug/plate TA100, TA 1535

ED_005172C_00001739-00007



012000

[DICAMBA, DMA SALT] SALMONELLA/MAMMALIAN ACTIVATION; GENE MUTATION (84-2)
3. Activation: S9 derived from
X Aroclor 1254 X induced X rat ' X_ liver
__ phenobarbital __non-induced __ mouse __ lung
___none __ hamster ___ other
__ other __ other

S9 mix composition: The §9 was prepared and stored frozen { <-70 C) until use. The
S9 mix was prepared immediately prior to use and contained: S9 fraction (10% v/v),
MgCl, (8 mM), KCl (33 mM), NADP (4 mM), glucose-6-phosphate (5 mM), and
phosphate buffer (100 mM); 0.5 mL of §9 mix was used per culture flask,

4. Test organisms: S, typhimurium strains :
. TA97 X_TAO8 X TAI00 __TA102 __ TAI04
X TA1535 X TAI1537 X TAI1538

Properly maintained? Yes
Checked for appropriate genetic markers (rfa mutation, R factor)? Yes

5. Test compound concentrations used:

Preliminary cytotoxicity test: Ten dose levels (6.7, 10, 33, 67, 100, 333, 667,
1000, 3333, or 5000 ug/plate) were evaluated with strain TA100 in the presence
and absence of S9 activation; single plates were used per dose, per condition;
vehicle controls were included.

Mutagenicity assay: Five dose levels (100, 333, 1000, 3333, or 5000 ug/plate)
were evaluated with strains TA98, TA100, TA1535, TA1537, or TA1538 in the
presence and absence of S9 activation; triplicate plates were used for each dose,
strain, and condition; vehicle and positive control groups were included. A
confirmatory assay was also performed.

B. TEST PERFORMANCE

1. Type of Salmonella assay:
X_ standard plate test
— pre-incubation (___ minutes)
- "Prival" modification (i.e. azo-reduction method)

— Spot test
___ other

ED_005172C_00001739-00008



[DICAMBA, DMA SALT] SALMONELLAMAMMALIAN ACTIVATION; GENE MUTATION (84-2)

2. Protocol: Tester strains were inoculated into nutrient broth culture approximately 12
hours prior to dosing and incubated at 37 + 2 C. Test substance and positive control
substances were diluted in DDW to specified concentrations. Bacteria (100 uL), 50
pL of DDW, test substance, or positive control, and 0.5 mL of §9 mix were added
to glass tubes containing 2 mL of melted top agar. The mixture was vortexed and
poured on plates containing a layer of minimal agar medium. After the top agar
solidified, the plates were inverted and incubated at 37 + 2 C for approximately 48-
72 hours. The plates were evaluated for gross toxic effects and total revertant colony
numbers. Revertant colonies were counted either entirely by hand or by an automatic
colony counter. The means and standard deviations for the mutation tests were
determined from the counts of triplicate plates per strain, per dose, per condition.

3. Evaluation Criteria

(a) Assay validity: The assay was considered acceptable if (1) the appropriate
genetic markers were verified for each tester strain, {2) the number of
spontaneous revertants for each tester strain was within specified limits,
{3) the density of the tester strain cultures was =3x1(? cells/mL, and (4)
the nonactivated and S9-activated positive controls induced at least a
tripling of the number of revertants compared with the solvent controls.

(b)  Positive response: The test material was considered positive if it caused
a dose-related increase in the mean number of revertants per plate of at
least one strain. This increase must be at least 2-fold in strains TA98 and

" TA100 and at least 3-fold in strains TA1535, TA1537, and TA1538.

C.COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality
statements were provided.

ED_005172C_00001739-00009



{(DICAMBA, DMA SALT] SALMONELLA/MAMMALIAN ACTIVATION; GENE MUTATION (84-2)

II.

A.

RESULTS
Preliminary cytotoxicity assay: Ten doses of the test substance ranging from 6.7 to 5000

ug/plate were-evaluated with and without S9 activation in single plate cultures using
strain TA100. No compound precipitation or cytotoxicity was apparent at any of the
nonactivated or S9-activated doses. Revertant colony counts were comparable to the
vehicle controls.

Mutagenicity assay: Five doses of the test substance ranging from 100 to 5000 ug/plate
were evaluated with and without §9 activation in t{riplicate plate cultures using strains
TA98, TA100, TA1535, TA1537, or TA1538. The mutagenicity assays were performed
in duplicate. Summary results from Tables 22 and 23:{study report pages 37-38) are
appended to this DER, There were no significant differences in the number of revertant
colonies in any tester strain at any dose level/condition in éither the initial or repeat -
assays. Neither toxicity nor precipitate was observed in any tester strain with or without
89 activation in -either assay. The positive control substances induced significant
increases in revertant colonies in their respective strains, The vehicle controls responded
in a similar manner to historical controls. Based on these results, the study authors
concluded that the DMA salt of dicamba was not mutagenic in this microbial gene
mutation assay. '

REVIEWER'’S DISCUSSION/CONCLUSIONS:

The reviewer agrees with the study authors’ conclusions that the DMA salt of dicamba
was assayed over an appropriate dose range and failed to induce a genotoxic response,
Similarly, the sensitivity of the test system to detect mutagenesis was adequately
demonstrated by the responses obtained with the nonactivated and S9-activated positive
controls. This study is classified as acceptable.

Study deficiencies - None.

ED_005172C_00001739-00010
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Salmonella Mutagenicity Assay
Summary of Results

Table 22
Test Article 1d : DMA Salt of Dicamba
Study Number : TE236.501014 Experiment No : Bl

Average Revertants Per Plate % Standard Deviation
Liver Microsomes: None

Dose {ug) TASE TALQOD TA1535 TALS37 TA1518
0.0 18+ 5 159+ 5 16 £+ 3 7%+ 2 6+ 35
100 24 6 157 £ 10 11+ 3 7+ 2 8+ 2
333 20+ 2 152 %+ 13 13 6 6 1 6 4
1000 25 & 2 ‘157 + 31 11+ 2 4 £ 3 6 1
3333 19 £ 4 152 % 7 13+ 5 5+ 1 g+ 1
5000 27+ 1 150+ 2 14+ 58 5+ 3 11 2
Pos 333 & 34 742 % 40 1012 + 558 691 + 52 517 + B84

----------------------------------------------------------------------

Liver Microsomes: Rat liver S9

Dose (ug) TA98 TA100 TA1535 TA1537 TA1538
8.0 34 2 179 9 16 £ 2 8+ 3 15+ 6
100 31+ '8 169 & 2 13+ &4 6 4 17 2 4
333 27 6 174t 4 15+ 5 8+ 3 16+ 3
1000 0 % 7 176 ¥ 26 15+ 4 13+ & 15 % 1
3333 31+ 5 181 t 14 l6 £ 4 8§ 4 19 * 3
5000 27 3 178 20 11 % 5 7+ 3 15 .8
Fos 1085 * 199 138¢ + 259 147 & 33 123 + 20 1536 + 96
0.0 = ¥ghicle plating -liqu:ot. u-t- SD- ;l.

Pos = Pogitive Control comcentrations as :pacifiod in Masterials and Msthods loctiOn
MA Study No. TE236.501014 37 / MICROBlOLOGICAL

~> ASSOCIATES, INC.

ED_005172C_00001739-00012
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Salmonella Mutagenicity Assay
Summary of Results

Table 23

Test Article Id : DMA Salt of Dicamba
Study Number : TE236.501014 , Experiment No : B2

Average Revertants Per Plate % Standard Deviation
Liver Microsomes: MNone

Dose {ug) TASS TALCC TALS3S TALS37 TALS538
6.0 26 3 189 x 38 17+ 3 7 % 5 13+ 3
100 27 3 190 + 12 20 £ 6 2 2 9+ 4
333 28 £ 7 173 % 13 13+ 4 7% 3 9+ 2
1000 21 1 180 % 19 le £ 5 13+ 4 8 % 1
3333 32+ 3 179 x 12 15 % 2 10 3 10 1
5000 27 £ 4 196 £ 12 17 4 8 1 it 2
Pos 286 £ 20 1255 t 30 900 % 35 760 £ 83 722+ 17

Liver Microsomes: Rat liver §9

Dose (ug). TA98 TALQO Ta1533 TA1537 TA1538
0.0 40+ 13 182 % 11 18+ 4 14+ &6 20 6
100 37+ 8 181 6 20+ 4 14 2 18 7
333 41 % 10 193 % 3 et 5 10 2 19 % 3
1000 33 4 189+ &6 20% 1 3+ 3 19+ 4
3333 37+ 8 202% 23 21 5 10+ 5§ 26+ 1
5000 43 4 199 20 22+% 3 11 3 21+ 8
Pos B27 £ 128 973 & 67 193 £ 105 66 * B 1356 #1022
.(') 0 = Vahicle plating aliguot of ;D- o T
Pos = Positive Control concentrations as specified ip Matezials and Methods section.

MA Study No. TE236.501014 a8 4. MICROBIOLOGICAL

%> ASSOCIATES, INC.
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DATA EVALUATION REPORT |

T\ G\LY c O L. AMINE SALT OF DICAMBA
Study Type: 84-2; Salmonella typhfmuriumiMammalian Activation Gene Mutation Assay
Dynamac Study No. 115B (MRID 43310302)
Prepared for

Health Effects Division
Office of Pesticide Programs
U.S. Environmental Protection Agency
- 1921 Jefferson Davis Highway
Arlington, VA 22202

Prepared by

Pesticides Health Effects Group
Sciences Division
Dynamac Corporation
2275 Research Boulevard
- Rockville, MD 20850-3268

Primary Reviewer:

Mary Menetrez, Ph.D. Signature: w/punge tlloxotiys
: Date: /,, /1 ¢/ /Pl

Secondary Reviewer:

Steven Brecher, Ph.D. ' Signature: AL - aﬁﬁﬁgﬂ

Date: [ /M/‘i’év

Project Manager:

William J. Spangler, Ph.D. _ Signature: ‘Lu%..__\ ¢ %”'{L\ .
| Date: __;/715/% [/

Quality Assurance:

Reto Engler, Ph.D. Sﬁgnature %‘Z——YC\ ,Zq (0%4

Date: _/ /04 f5e &

Disclaimer

This Data Evaluation Report may have been altered by the Health Effects Division subsequent
to signing by Dynamac Corporation personnel.
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[DiCAlV[BA,'DGA SALT] SALMONELLA/MAMMALIAN ACTIVATION; GENE MUTATION (84-2)

. =3
EPA Reviewer: Jess Rowland, M.S. Aﬂ“ @ {aatn V>Ia¢
Review Section II, Toxicology Branch II (7505C)

EPA Secondary Reviewer: Yiannakis Ioannou, Ph.D ‘ iahﬂ ‘7/‘15/ 7 6
Review Section II, Toxicology Branch 11  (7509C) Y

DATA EVALUATION RECORD

5:{!‘ IDY TYPE: - Salmonella/mammalian activation gene mutation assay

OPP Guideline Number: §84-2

DP BARCODE: D206005 , SUBMISSION CODE: S470884

P.C. CODE: 128931 ‘ - TOX. CHEM. NO.: 295F
TEST MATERIAL (PURITY): Diglycolamine salt of dicamba (39.7% active ingredient)
SYNONYMS: DGA salt of dicamba

CITATION: San, R., and D. Pugh (1994) Salmonella Plate Incorporation Mutagenicity Assay
(Ames Test) with Confirmatory Assay. Microbiological Associates, Inc.,
Rockville, MD. Study #. TE237.501014. June 29, 1994. MRID No.43310302.
Unpublished. : , '

SPONSOR: Sandoz Agro, Inc., Des Plaines, IL

EXECUTIVE SUMMARY: In a microbial mutagenicity assay (MRID 43310302), Salmonella
typhimurium strains TA98, TA100, TA1535, TA1537, or TA1538 were exposed to the DGA
salt of dicamba (39.7% a.i.) in deionized distilled water at concentrations of 100, 333, 1000,
3333, or 5000 pg/plate in the presence and absence of mammalian metabolic activation.
Preparations for metabolic activation were made from induced rat livers.

The DGA salt of dicamba was tested up to the limit concentration of 5000 ug/plate, but no
cytotoxicity was observed. The positive controls induced the appropriate responses in the
corresponding strains. There was no evidence of induced mutant colonies over background
(reversion to prototrophy).

This study is classified as acceptable, and satisfies the requirements for FIFRA Test Guideline
*84-2 for in vitro mutagenicity (bacterial reverse gene mutation) data.

ED_005172C_00001739-00015



[DICAMBA, DGA SALT] SALMONELLA/MAMMALIAN ACTF?ATIGN; GENE MUTATION (84-2)

I. MATERIALS AND METHODS
A. MATERIALS

1. Test Material: DGA salt of dicamba
Description: Caramel color viscous hquxd
Lot/Batch #: 5998-1
Purity: 39.7% a.i.

Stability of compound: Not reported
CAS No. 104040-79-1

- | - +
Oy O'[NH,CH,CH,OCH,CH,OH]

cl OCH,

Cl

Solvent used: Deionized distilled water (DDW)

Other comments: The test material was stored at room temperature and protected

from light. Dosing solutions were prepared on the days of testing and aliquots

of the low, mid, and high dose were analyzed by HPLC to confirm the nominal
concentrations.  The dosing solutions were 87-106% of the . nominal

concentrations.

2. Control Materials:

Negative: DDW

Solvent/final concentration: DDW/SO ul. per plate

Positive: Nonactivation:
2-Nitrofluorene _1.Q pg/plate TA98, TA1538
9-Aminoacridine 73.0 ug/plate TA1537
Sodium azide _1.0 pg/plate TA100, TA 1535

Activation: |
2-Aminoanthracene (2-anthramine) 1.0 ug/plate all strains

ED_005172C_00001 7-39-0001 6



[DICAMBA, DGA SALT] SALMONELLA/MAMMALIAN ACTIVATION; GENE MUTATION (84-2)

3. Activation: ' S9 derived from

X Aroclor 1254  _X_ induced X_rat - X liver
__ phenobarbital _ non-induced . __ mouse + __lung

__none : ‘ ' ___ hamster - __ other
__ other ' ' - __ other

S9 mix composition: The S9 was prepared and stored frozen (<-70 C) until use.
The S9 mix was prepared immediately prior to use and contained: S9 fraction (10%
v/v), MgCl, (8 mM), KC1 (33 mM), NADP (4 mM), glucose-6-phosphate (5 mM),
and phosphate buffer (100 mM); 0.5 mL of 59 mix was used per culture flask.

4. Test organisms: S. typhimurium strains '
__TA97 X _ TAS8 X TA100 __TA102 __TA104

X _TAI1535 _X_ TAI1537 X_TA1538

Properly maintained? Yes
Checked for appropriate genetic markers (rfa mutanon R factor)? Yes

5. Test compound concentrations‘ used:

Preliminary cytotoxicity test: Ten dose levels (6.7, 10, 33, 67, 100, 333, 667, 1000,
3333, or 5000 ug/plate) were evaluated with strain TA100 in the presence and absence
of 89 activation; smgle plates were used per dose per condition; vehicle controls were

included.

Mutagenicity assay: Five dose levels (100, 333, 1000, 3333, or 5000 ug/plate) were
evaluated with strains TAS8, TA100, TA1535, TA1537, or TA1538 in the presence
and absence of $9 activation; triplicate plates were used for each dose, strain, and
condition; vehicle and positive control groups were included. A confirmatory assay
was also performed. '

B. TEST PERFORMANCE
1. Type of Salmonella assay:

X_ standard plate test
_ pre-incubation {__ minutes)
__ "Prival" modification (i.e. azo-reduction method)
.. spot test :

_ other

ED_005172C_00001739-00017



[DICAMBA, DGA SALT] SALMONELLA/MAMMALIAN ACTIVATION; GENE MUTATION (84-2)

2. Protocol: Tester strains were inoculated into nutrient both culture approximately 12
hours prior to dosing and incubated at 37 + 2 C. Test substance and positive control
substances were diluted in DDW to specified concentrations. Bacteria (100 pL), 50
uL of DDW, test substance, or positive control, and 0.5 mL of $9 mix were added
to glass tubes containing 2 ml. of melted top agar. The mixture was vortexed and

~poured on plates containing a layer of minimal agar medium. After the top agar
solidified, the plates were inverted and incubated at 37 + 2 C for approximately 48-

- 72 hours. The plates were evaluated for gross toxic effects and total revertant colony
numbers. Revertant colonies were counted either entirely by hand or by an automatic
colony counter. The means and standard deviations for the mutation tests were
determined from the counts of triplicate plates per strain, per dose, per condition.

3. Evaluation Criteria

(a) Assay validity: The assay was considered acceptable if (1) the appropriate
genetic markers were verified for each tester strain, (2) the number of
spontaneous -revertants for each tester strain was within specified limits,
(3) the density of the tester strain cultures was =3x10° cells/mL, and (4)
the nonactivated and S9-activated positive controls induced at least a
tripling of the number of revertants compared with the solvent controls.

(b) Positive response; The test material was considered positive if it caused
a dose-related increase in the mean number of revertants per plate of at
least one strain. This increase must be at least 2-fold in strains TA98 and
TA100 and at least 3-fold in strains TA1535, TA1537, and TA1538.

C. COMPLIANCE: Signed and dated GLP, Quahty Assurance, and Data Confidentiality
were provided.
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[DICAMBA, DGA SALT] SALMONELLA/MAMMALIAN ACTIVATION; GENE MUTATION (84-2)
11, REPORTED RESULTS

A. Preliminary cytotoxicity assay:. Ten doses of the test substance ranging from 6.7 to 5000
pg/plate were evaluated with and without §9 activation in single plate cultures using
strain TA100. No compound precipitation or cytotoxicity was apparent at any of the
nonactivated or S9-activated doses. Revertant colony counts were comparable to the
vehicle controls. '

B. Mutagenicity assay: Five doses of the test substance ranging from 100 to 5000 ug/plate
were evaluated with and without S9 activation in triplicate plate cultures using strains
TA98, TA100, TA1535, TA1537, or TA1538. The mutagenicity assays were performed
in duplicate. Summary results from Tables 22 and 23 (study report pages 37-38) are
appended to this DER. There were no significant differences in the number of revertant
colonies in any tester strain at any dose level/condition in either the initial or repeat
assays. Neither toxicity nor precipitate was observed in any tester strain with or without
S9 activation in either assay. - The positive control substances induced significant
increases in revertant colonies in their respective strains, The vehicle controls responded
in a similar manner to historical controls. Based on these results, the study authors
concluded that the DGA salt of dicamba was not mutagenic in this microbial gene
mutation assay. :

I. REVIEWER’S DISCUSSION/CONCLUSIONS:

A, The reviewer agrees with the study authors’ conclusions that the DGA salt of dicamba
was assayed over an appropriate dose range and failed to induce a genotoxic response.
Similarly, the sensitivity of the test system to detect mutagenesis was adequately
demonstrated by the responses obtained with the nonactivated and $9-activated positive
controls. This study is classified as acceptable.

B. Study deficiencies - None.
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Salmonella Mutagenicity Assay
Summary of Results

Table 22

"Test Article Id : DGA Salt of Dicamba
Study Number ¢ TE237.501014 Experiment No : Bl

Average Revertants Per Plate & Standard Deviation
Liver Microsomes: None

Dose (ug) TA98 . TaAl00 TA1535 TA1537 TA1538
0.0 17 + 4 151 % 4 13 % 3 6 + 3 9 + 1
100 15 + 3 145 & 16 12 + 1 4 + 2 10 2
333 ' } 19 3 142 = 18 9 + 4 7 £ 3 7t 1
1000 ’ 15 # 6 151 * 9 12 £ 4 6 + 2 7.% 3
3333 ‘ 25 % 6 159 10 10 # 2 5 % 2 4 % 2
5000 17 + 4 157 * 7 10 % 4 6 1 8 % 2
Pos S 276 £ 21 748 £ 539 542 % 6 409 + 73 470 + 22

Liver Microsomes: Rat liver S59.

Dose (ug) TA98  TALOO TAL535  TALS37  TA1538
0.0 30+ 1 159+ 13 12+ 1 6+ 2 18+ 1
100 27 % 6 161 + 25 12 % 6 6 % 1 15 # 3
333 , ‘ 32 % 4 lee £ 12 15 % 6 7 3 14 # 4
1000 33 % g 153+ 10 16 £ 6 8 = 5 12 + 4
3333 26 * 4 166 + 21 11 + 6 7 1 10 % 4
5000 29 % 3 128‘i 48 10 + 3 6 + 1 11 + 3
Pos . B22 £ 105 801 + 58 117 + 22 85 £ 4 822 + 50
0.0 = Vehicle plating aliguet of S0 wi’ T

* Pos = Positive Control concentrations as sp.cifud ip Materiasls and Methods section.
MA Study No. TE237.501014 37 e, MICROBIOLOGICAL

2 ASSOCIATES, INC
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Salmonella Mutagenicity Assay
Summary of Results

Table 23

Test Article Id : DGA Salt of Dicamba _
Study Number : TE237.501014 Experiment No : B2

Average Revertants Per Plate % Standard Deviation
. Liver Microsomes: None

Dose {(ug) TA9B TALOC TA1535 TAL537 TAL1538

0.0 . 21 % g 162 + 11 18 % 2 b 4 iz * 3

100 21 * 2 167 + 12 19 £ 2 6 % 1 10+ 2

333 23 £ 7 153 £ 6 11 + 1 3 2 9+ 4

1000 : 25 3 162 %+ 16 12 * 5 5 % 2 11 + 3

3333 24 2 188 * 3 13 + 7 8+ & 9 % 1

5000 34 £ 2 1717+ 18 15 % 5 7+ 1 14 % 6

Pos 270 + 25 989 + 38 783 + 59 529 % 151 481 * 66

Liver Microsomes: Rat‘liﬁer sS9

Dose {(ug) TASS TA100 TALS535 TA1537 TA1538

0.0 . 41 2 174 27 13 5 5 % 2 15 * 1

100 "33+ 10 182 £ 19 17 £ 5 8 % 1 12 % 7

333 izt 2 181 % 6 17 * 3 9 * 2 14 % 3

1000 34 % 2 177 % 9 18 + 5 8 = 2 17 £ 3

3333 39 + 3 175+ 10 15+ 4 g = 5 18 3

5000 7 35 % 5 173 = 17 17 6 9 * 5 7 % 3

Pos 1596 + 246 1741 * 169 171 %+ 14 150 % 26 1875 = 17

0.0 = Yehicle pl;ttin; 'nliquot of 50 pl

Pos = Pogitive Control concentrations as specified in Materisls and Methods section.

. _ ‘ . . L
MA Study No. TE237.501014 38 e, MICROBIOLOGICA
g . -~ ASSOQCIATES, INC.
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DATA EVALUATION RECORD

AMINE SALTS OF DICAMBA-DMA (Dimethylamine Salt)

Study Type: 84-2; Mammalian Cells in Culture - Gene Mutation Assay
in Mouse Lymphoma Cells
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DICAMBA, DMA SALT Gene Mutation (84-2)

-
EPA Reviewer: Jess Rowland, M.§ Ach Gwoilalla f Hag
Review Section II, Toxicology Branch II

EPA Secondary Reviewer: Yiannakis Ioannou, Ph.l),;z/tf~ f}/zs / 7 {
Review Section II, Toxicology Branch II

DATA EVALUATION RECORD
STUDY TYPE: Mammalian cells in culture - gene mutation assay - mouse lymphoma cells

OPP Guideline Number: §84-2

DP_BARCODE: D206005 SUBMISSION CODE: S470884
P.C. CODE: 029802 TOX. CHEM, NQ.: 295B

TEST MATERIAL (PURITY): Dicamba DMA salt (40.3% ai)
SYNONYMS: Dimethylamine salt of 3,6-dichloro-o-anisic acid

CITATION:  San, R., and J. Clarke. (1994) L5178Y/TK*/ Mouse lymphoma
mutagenesis assay with a confirmatory assay. Microbiological Associates,
Inc., Rockville, MD. Study # TE236.701020. June 21, 1994, MRID No.
43310304. Unpublished.

SPONSOR: Sandoz Agro, Inc., Des Plaines, IL

EXECUTIVE SUMMARY: In a mammalian cell gene mutation assay at the thymidine kinase
locus (MRID 43310304), L5178Y mouse lymphoma cells cultured in vitro were exposed to
dicamba DMA salt (40.3% ai) in distilled water at concentrations of 900, 1000, 1500, 2000,
2500, 3000, 3500, 4000, 4500, and 5000 ug/mL in the presence and absence of S9 mammalian
metabolic activation. Dicamba DMA salt was tested up to the limit dose. Under nonactivation
conditions, the % total growth values over the evaluated dose range were from 69-109% (initial
assay) and 65-111% (confirmatory assay), The mutation frequencies (MFs) for all of the treated
cultures were <2x the sclvent controls; the exception was the 4500 pg/mL dese, which had a
MF of approximately 2x background in the confirmatory trial. However, the 4500 pg/mL
response was not reproducible. The S9-activation assay confirmed the findings of the
nonactivation assay. The % total growth values were 26-109% (initial assay) and 23-113%
(confirmatory assay). The MFs for all of the treated cultures were <2x the solvent controls
with the exception of the 3000 ug/mL dose in the confirmatory trial which had a MF of
approximately 2x background; this result was not reproducible. It was determined that dicamba
DMA salt was not mutagenic under either nonactivation or S9-activation conditions. In both
the nonactivated and activated conditions, the positive controls induced the appropriate response.

This study is classified as acceptable, satisfies the guideline requirements for in vitro
mutagenicity (mammalian forward gene mutation) data (§84-2).
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DICAMBA, DMA SALT

I. MATERIALS AND METHODS

A. MATERIALS

1.

Test Material: Dicamba DMA salt
Description: Caramel-colored viscous liquid
Lot/Batch #: 5998-5

Purity: 40.3% ai

Stability of compound: Not provided

CAS #: 2300-66-5 '
Structure:

O, o [NH(CH)]

\

Solvent used: Sterile distilled water

Gene Mutation (34-2)

Other comments: The test material was stored at room temperature, protected from
light. Dosing solutions were prepared under amber lights and kept in darkness
throughout the 4-hour exposure period. Actual concentrations of the low, mid,
and high doses used in the initial and confirmatory mutagenicity assays were
verified analytically by HPLC. The dosing solutions were from 92.8-110%
of the nominal concentrations for the two replicate trials (study report page

26).

nirol i

Negative: The negative control was the test material solvent, water.

Solvent/final concentration: Sterile distilled water (1%, v/v)

Positive:

Nonactivation: Ethyl methanesulfonate was used at concentrations of 0.25 and

0.5 uL/mL with DMSO as the solvent.

Activation: 7,12-Dimethylbenz(a)anthracene was used at concentrations of 2.5

and 5.0 ug/mL. The solvent was DMSO.
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DICAMEA, DMA SALT - Gene Mutsation (84-2)
3. Activation
$-9 was derived from:
e e e

] § §

X ! Aroclor 1254 X i Induced X ! Rat X ! Liver
! Phenobarbital ! Non-induced - ! Mouse , Lung
! None ! ! Hamster ! Other

]

: Other i ! Other ;

The S99 mix was prepared by the testing laboratory and
contained DL-isocitric acid (11.25 mg), NADP (6.0 mng),
Fischers’s medium with 0.1% pluronics (0.75 mL), and S9
homogenate (0.25 mL}. :

4. Test Cells
© Mouse lymphoma L5178Y cells were used in the study.

Properly maintained? Yes :
Periodically checked for mycoplasma contamination? Not

reported
Periodically checked for karyotype stability? Not reporte
Periodically *cleansed" against high spontaneous

background? Yes

Media: Fischer’s Medium for Leukemic Cells of Mice with
"0.1% plurconic solution supplemented with heat-
inactivated horse serum (10%, v:v) and 4mM L~glutamine

5. Locus Examined
Thymidine kinase (TK)
Selection agent: 3 ug/mlL triflucrothymidine (TFT)

6. Test compound concentrations used

a. Preliminary Assays:
Honactivated and activated conditjons: Nine doses (0.5,
1.0, 5.0, 10, 50, 100, 500, 1000, and 5000 ug/nmL) were
tested with and without 39 activation. The suspension
growth (Day 1 cell concentration/0.3x10° cells/mL) x
(Day 2 «cell concentration/Day 1 adjusted cell
concentration) were determined as a measure of toxicity

for all evaluated levels.

b. Mutation Assays: ‘
Nonactivated and activated conditjions: Ten doses (900,
1000, 1500, 2000, 2500, 3000, 3500, 4000, 4500, and
5000 pg/mL) were tested with and without S9 activation.
MFs were determined for all evaluated levels. Initial
and confirmatory trials were assayed identically.
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DICAMBA, DMA SALT Gene Mutation (84-2)

B.

TEST ORMANCE

1. Cell treatment
a. Cells exposed to test compound, negative/solvent or
positive controls for:
4 hours (nonactivated); 4 hours (activated)

b. After washing, cells were cultured for 2 days
(expression period) before cell selection.

¢c. After expression, 1 x 10% cells/dish (3 dishes/group)
were cultured for 10«12 days in selection mediim to
determine numbers of mutants, and 200 cells/dish
(3 dishes/group) were cultured for 10-12 days without
selective agent to determine cloning efficiency.

2., Statistical Methods _
The data were not evaluated for statistical significance.

3. Evaluation Criteria ‘

a. Assay validity: The assay was considered valid if (i)
the mutant frequencies (MFs} for the positive controls
is 22x the solvent controls, (ii) the spontaneous MFs
(fgr the solvent controls) must be from 20 to 100 per
10° surviving cells, (iii) the cloning efficiency of
the solvent controls must be >50%.

b. Positive result: The test material was considered
mutagenic if it caused a dose-related increase in the
MFs with at least two dose levels in the 210% total
growth range demonstrating MFs that are 2-fold greater
than background. Alternatively, the test material was
considered mutagenic if it caused a reproducible 2-fold
increase for at least one dose level.

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data
Confidentiality statements were provided.

REPORTED REBULTS

Preliminarv cvtotoxicity assav

Nine preliminary doses of the dicamba DMA salt (0.5, 1.0, 5.0,
190, 50, 100, 500, 1000, and 5000 ug/mL) were evaluated with and
without 89 activation. Suspension growths were determined as
a measure of toxicity for all evaluated levels. The test
material was soluble at all dose levels. At the 5000 ug/nL
dose level, the suspension growth was depressed by 3% (-S9) and
by 15% (+S9) relative to the solvent controls. Based on these
results, the mutation assays were conducted with ten doses
(900-5000 pg/mL) with and without S$9 activation.
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DICAMBA, DMA SALT Gene Mutation (84-2)

B. Mutagenicity assay
The test material was soluble at all dose levels evaluated with
and without S9 activation (900, 1000, 1500, 2000, 2500, 3000,
3500, 4000, 4500, and 5000 upg/mL). Initial and confirmatory
trials were assayed at these dose levels. Under both the
activation and nonactivation conditiens for the initial and
confirmatory trials, all of the following criteria for assay
validity were met: (i) the mutant frequencies (MFs) for the
positive controls were 22x the solvent controls, (ii) the
_ spontageous MFs (for the solvent controls) were from 20 to 100
per 10° cells, and (iii) the cloning efficiency of the solvent

controls were >50%.

Each trial included three cultures per dose level, four solvent
controls (water) for the test article, two solvent controls
(DMSO) for the positive controls, and two concentrations of the
' positive control. Results from the initial and confirmatory
trials‘of the mutation assay are presented in Appendices 1-4
(Tables 2, 4, 6, and 8; study report pages 15, 17, 19, and 21,
respectively) included in this DER and summarized as follows:

Nonactivation conditions: The % total growth values

[(¥ suspension growth x % cloning growth)/100] over the
evaluated dose range were from 69-109% for the initial assay
and 65-111% for the confirmator¥ assay. The MFs for the
treated cultures were 18-39 per 10° cells for th% initial assay
(Table 2, study report page 15) and 32-69 per 10° cells for the
confirmatory assay (Table 6, study report page 19). The
avgrage MFs for the solvent controls were 22 and 34 per
10° cells for the initial and confirmatory assays,
respectively. A 2-fold increase in the MPs_was reported for
the 4500 ug/mL dose (69 vs. 34 per 10 cells for the
background, confirmatory trial); however, it did not occur in
the initial trial. All other MFs for cultures treated with
dicamba DMA salt were <2x the background. Therefore, it was
determined that the dicamba DMA salt was not mutagenic under
the nonactivation conditions.

Ss-activation conditions: The total growth values cover the
evaluated dose range were from 26-109% for the initial assay
and 23-113% for the confirmatorg assay. The MFs for the
treated cultures were 37-49 per 10° cells for the injtial assay
(Table 4, study report page 17) and 58-117 per 10° cells for
the confirmatory assay (Table 8, study report page 21). Thg
average MFs for the solvent controls were 30 and 56 per 10

cells for the initial and confirmatory assays, respectively.
A 2-fold increase in the MFs was reported for the 3000 ug/mL
dose (117 vs. 56 per 10" cells for the background, confirmatory
trial) ;. however, it did not occur in the initial trial. all
other MFs for the treated cultures were <2x the background.
Therefore, it was determined that dicamba DMA salt was not a
mutagen under the S%-activation conditions.
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DICAMBA, DMA SALT Gene Mutation (84-2)
I1I. DISCUSSION/CONCLUSIONS

A. Investigator’s Conclusions

The study authors concluded that, under the conditions of this
study, dicamba DMA salt was not mutagenic in the presence or
absence of S9 mammalian metabolic activation.

B. Reviewer’s Discussion

We agree with the study authors’ conclusion that dicamba DMA
salt was not mutagenic under the conditions of this study. The
dose levels tested were adequate for both the nonactivation and
activation conditions as it was tested to the limit dose. The
positive contreols induced MFs that were >2x the background.
Under both the S9 activated and the nonactivation conditions,
one dose level in the confirmatory trials induced MFs
approximately 2x the solvent controls. However, because it was
not reproducible and all other MFs for the treated cultures
were <2x the background, dicamba DMA salt was not considered
mutagenic in this assay.

IVv. B8TUDY DEFICIENCIES

None.
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TABLE 2

CLOMING DATA FOR LST7RY/7C"" WOUSE LYWPHOMA CELLS
TREATED WITH DMA Salt of Dicembe
I1¥ THE ABSEMCE OF EXOGENQUS METABOLIC ACTIVATION

IMITIAL ASSAY
Test Article Ave #/ TFT Ave #/ v.C. Irchuced 3
Concentration TFT Stared v.C. Stand Hutant Hutant Total
(agimi Plate” bev Plate® pev Frequency” Frequency® Growth?
5000 2873 2 149/% 14 i8 & e
£500 Zrr3 3 160/3 5 39 17 &9
4000 2035 ks 13173 10 k$| @ 75
3500 1673 [ 149/3 g 21 =% a9
3000 1273 4 130/3 g 18 -G 84
2500 2653 3 149/3 § 32 10 102
£000 25/3 5 136/3 1é 37 15 94
1500 1672 3 154/3 12 21 -1 104 °
1000 18/3 3 . 157/3 11 23 1 109
P00 2073 5 131/3 18 31 9 -]
Solvent 1 15/3 3 163/3 15 18
Solvent 2 15/3 5 157/3 14 9 .
Solvent 3 1073 3 12173 17 17 -
Solvent & 21/3 7 131/3 5 32
Hean Solvent Mutsnt Frequencys 22
positive Control - Ethyl Methanesulfonate
{ul/ml)
(' o 0.50 359/3 s 83/3 5 845 a9 30
.25 246173 ¢ 134/3 10 240 33 &9
Solvent 1 18,3 | 14473 12 25
Solvent 2 19/3 | 141/3 14 27

Hesn Solvent Mutant Frequencys 26

- Aversge # of colonies per plate and # of plates scored

Mutant freguency (per 10® surviving cells) = (Average # TET colonies / average # VE colonies) x 200

Induced mutant frequency (per 10° surviving celis) = mutant frequency - average mutant freguency of solvent
contrals

- X total growth = (X suspension growth x X cloning growth) / 100

sy No. TE%, | ~* MICROBIOLOGICAL
MA Study No. TESS.T01020 s ™ ASSOCIATES, INC.
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TABLE 4

| CLOMING DATA FOR LSITBY/TX'Y WMOUSE LWPHOMA CELLS
TREATED WITH DMA Sait of Dicambe
I¥ THE PRESEMCE OF EMOGENOUS METABOLIC ACTIVATION

IBITIAL ASSAY
Test Article Ave 8/ TFY Ave #/ Y., Irghuced %
Concentretion 1T Stand v.C. Stand Hutant Hutant Total
tag/ml) pPlate® Dev Plate® Dev £ rocuancy” Frequency” Srowth?
5000 3473 7 15573 15 &b 14 25
4500 35/3 9 *
4000 2952 -] 12973 15 45 15 ) 52
3500 3473 2 14873 L b6 is 1
3000 33/3 % 136/3 3 . 49 19 76
2500 28/3 2 13173 9 43 13 g3
2000 28/% 5 15243 1% k14 7 92
1500 27/3 3 16673 4 37 7 ]
1000 3273 2 15973 20 &0 10 108
900 35/3 5 16273 17 43 . 13 109
$olvent 1 2773 & 138/3 1 i
Solvent 2 1573 3 16bk/3 13 21
solvent 3 2273 3 141/3 8 n
Solvent 4 21/3 3 146273 14 30
Hegn Solvent Mutant Freguencys 30
Positive Control - 7,12 Dimethylbenz(a)anthracene
(pg/ml)
5.0 14273 3 4773 7 604 545 1
2.5 109/3 17 12773 12 172 133 75
Solvent 1 29/3 [ 12773 10 (13
Solvent 2 20/3 2 $29/3 12 31

Hean Solvent NHutant Frecuencys 39

+
]

culture lost
Aversge # of colonies per plate snd # of plates scored
Kutsnt frequency (per 10° surviving cells) = (Average # TFT colonies / average # VC colonies) x 200

induced mutant freguency (per 10° surviving cells) = mitant frequency - everage sutant frequency of solvent
controls

% total growth = (X suspension growth x % cloning growth) / 100

P .~ MICROBIOLOGICAL
A Study o, TEOT01020 7 ,{P ASSOCIATES, INC.
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TABLE 6

CLOMING DATA FOR LS17BY/TE"" MOUSE LYWPROMA CELLS

TREATED WITH DHA Salt of Dicasbe
18 THE ABSEMCE OF EXOGENOUS METABOLIC ACTIVATION
CONFIRMATORY ASSAY

Test Article hve #/ T¢T Ave #/ ¥.C. Induced ) 4

Concentration TFT Stand ¥.C. Stand Hutant Hutant Yotal

(ug/mi) plate’ bev Plate" Dev Frequency® Frequency” Growth®
5000 £2/3 5 144/3 5 58 24 é5
£500 50/3 14 14573 i8 &% iz 75
4000 343 1 151/3 15 . 2 | . 85
3500 31/3 7 130/3 ig &8 16 ™
3000 I3 é 141/3 @ 52 18 -7
2500 33/3 1 133/3 13 50 16 &3
2000 2573 1 15673 21 32 -2 106
$500 35/3 ] 142/3 4 &9 1% 102
4000 2773 b 151/3 14 36 F 4 111
900 38/3 4 137/3 22 23 19 o7

solvent 1 18/3 5. 130/3 [ 28

Solvent 2 23/3 3 14073 17 3

Solvent 3 27/3 5 149/3 1% 35

Solvent & 26/3% 9 138/3 7 38

Hean Solvent Mutant Freguencys 34

Positive Control - Ethyl Methanesulfonate

(wisml)
0.50 32873 24 7473 2 8856 854 34
0.25 25373 24 103/3 8 569 37 &0
Solvent 1 19/3 i 143/3 5 27
Solvent 2 2473 -1 132/3 7 35

Hean Solvent Mutant Frequency= 32

- Average # of colonies per plate and # of plates scored
- Mutant freguency (per 10° surviving cells) = (Average # TFT colonies / sverage # VC cotmigs} x 200

- Ircuced mutant frequency (per 10° surviving cells) = mutant frequency - aversge mutant frequency of solvent
contrels .

-~ % total growth 2 (% suspension growth x % cloning grewth) / 100

: % MICROBIOLOGICAL
Yn Sty o, TR ? B NSSOCIATES INC.
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TABLE 8

CLOWING DATA FOR LSI7BY/TE*" MOUSE LYMPHOMA CELLS
TREATED WITH DHA Selt of Dicasba
I8 THE PRESEMCE OF EMOGENOUS METABOLIC ACTIVATION
COBFIRMATORY ASSAY

Test Article Ave #/ TFT Ave #7 V.C. induced %
Concentration TFT Stang v.C. Stand Kutant Kutant Total
(ag/ml) plate® Dev Plate® bev Frequency® | frequency” Growih®
5000 473 5 9373 8 a8 52 23
4500 4973 é 107/3 10 92 h-* 1 D
&000 4173 1 123/3 10 &7 11 (¥4
3500 50/3 3 11773 @ &5 29 &%
3000 62/3 3 10673 8 7 &1 : 56
2500 5573 3 135/3 9 g1 25 B1
2000 6573 ] 139/3 23 9% 38 88
1500 54673 5 139/3 22 78 22 95
1000 41/3 3 130/3 é 63 7 94
900 4373 1 148/3 16 58 2 113
Solvent 1 40/3 g 128/3 9 83
Solvent 2 43/3 7 13173 23 . 66 - .
solvent 3 2173 5 120/3 9 52 -
Solvent & 29/3 11 133/3 4 &4

Mean Solvent Mutant Frequencyz 56

Pegitive Control ~ 7,12 Dimethylbemz(a)anthracene

Crg/ml)
¢ ' 5.0 14473 11 82/3 13 351 293 43
2.5 11873 10 118/3 5 200 162 7
Solvent 1 3773 1 12473 1 60
Solvent 2 37/3 4 135/3 5 55

Hean Solvent Mutant Freguency= 58

- Aversge # of colonies per plate and # of plates gcored

L]

Hutent freguency (per 10® surviving cells) = (Average # TFT colonies / average # VC colonjes) x 200

- Induced mutant frequency {per 10 surviving cells) = mutant frequency - sverage mutant frequency of solvent
controls )

- % total growth = (¥ suspension growth x X e¢loning growth) / 100

o. TEZ3. | <* MICROBIOLOGICAL
i Stody o TEBGTIEED % % ASSOCIATES, INC.
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DATA EVALUATION REPORT

T iy co LLAMINE SALT OF DICAMBA
Study Type: 84-2; Salmonella ryphimurium/Mammalian Activation Gene Mutation Assay
Dynamac Study No. 115B (MRID 43310302)
Prepared for

Health Effects Division
Office of Pesticide Programs
U.S. Environmental Protection Agency
1921 Jefferson Davis Highway
Arlington, VA 22202

Prepared by

Pesticides Health Effects Group
Sciences Division
Dynamac Corporation
2275 Research Boulevard
Rockville, MD 20850-3268

Primary Reviewer:

Mary Menetrez, Ph.D. 7 Signature: i?a!i! U e es E;
Date: IV IA
FA

Secondary Reviewer:

Steven Brecher, Ph. ‘ Signature: M_
Date: { [{3 /9 k
Project Manager: .

William J. Spangler, Ph.D. _ Signature: _ 9 - \
Date: __ /1574

Quality Assurance:

Reto Engler, Ph.D. Signature: 2.4 &iqC\ A é(//aﬁ
Date: _ / /11 f5¢ &

Disclaimer

This Data Evaluation Report may have been altered by the Health Effects D1v1smn subsequent
to signing by Dynamac Corporation personnel.
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[DICAMBA, DGA SALT} SALMONELLA/MAMMALIAN ACTIVATION; GENE MUTATION (84-2)

-
EPA Reviewer: Jess Rowland, M.S. af-“ @otest- /r/qg
Review Section II, Toxicology Branch II (7509C) '

EPA Secondary Reviewer: Yiannakis Ioannou, Ph.D //H,/ '7/‘)5/75
/

Review Section II, Toxicology Branch II (7509C) &

DATA EVALUATION RECORD

STUDY TYPE: Salmonellg/mammalian activation gene mutation assay

OPP Guideline Number; §84-2

DP BARCODE: D206005 BMISSION CODE: S470884
P.C. CODE: 128931 ' " TOX. CHEM. NO.: 295F
TEST MATERIAL (PURITY):  Diglycolamine salt of dicamba (39.7% active ingredient)

SYNONYMS: DGA salt of dicamba

CITATION: San, R., and D. Pugh (1994) Salmonella Plate Incorporation Mutagenicity Assay
{Ames Test) with Confirmatory Assay. Microbiological Associates, Inc.,
Rockville, MD, Study #. TE237.501014. June 29, 1994. MRID No.43310302.
Unpublished.

SPONSOR: Sandoz Agro, Inc., Des Plaines, IL

EXECUTIVE SUMMARY: In a microbial mutagenicity assay (MRID 43310302), Salmonelia
typhimurium strains TA98, TA100, TA1535, TA1537, or TA1538 were exposed to the DGA
. salt of dicamba (39.7% a.i.) in deionized distilled water at concentrations of 100, 333, 1000,
3333, or 5000 ug/plate in the presence and absence of mammalian metabolic activation.
Preparations for metabolic activation were made from induced rat livers.

The DGA salt of dicamba was tested up to the limit concentration of 5000 ug/plate, but no
cytotoxicity was observed. The positive controls induced the appropriate responses in the
corresponding strains, There was no evidence of induced mutant colonies over background
(reversion to prototrophy). '

This study is classified as acceptable, and satisfies the requirements for FIFRA Test Guideline
84-2 for in vitro mutagenicity (bacterial reverse gene mutation) data.
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[DICAMBA, DGA SALT] SALMONELLA/MAMMALIAN ACTIVATION; GENE MUTATION (84-2)

I. MATERIALS AND METHODS

A. MATERIALS-

1. Test Material: DGA salt of dicamba
Description: Caramel! color viscous liquid
Lot/Batch #: 5998-1
Purity: 39.7% a.i.

Stability of compound: Not reported

CAS No. 104040-79-1 -

O o'[NH3CHZCHZOCH2CH20H]*

Cl OCH,
Ccl

Solvent used: Deionized distilled water (DDW)

Other comments: The test material was stored at room temperature and protected
from light. Dosing solutions were prepared on the days of testing and aliquots
of the low, mid, and high dose were analyzed by HPLC to confirm the nominal
concentrations.  The dosing solutions were 87-106% of the . nominal
concentrations,

2. Control Materials:

Negative: DDW
Solvent/final concentration: DDW/S(Q yL ner plate . .
Positive: Nonactivation:
2-Nitrofluorene 1.0 ug/plate TA98, TA1538
9-Aminoacridine 75.0 ug/plate TA1537
Sodium azide _1,0 ug/plate TA100, TA 1535

Activation:
2-Aminoanthracene (2-anthramine) 1.0 pg/plate all strains
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[DICAMBA, DGA SALT] SALMONELLA/MAMMALIAN ACTIVATION; GENE MUTATION (84-2)

3. Activation: S9 derived from

X Aroclor 1254  _X induced X rat X_liver
__ phenobarbital __ non-induced . mouse __lung
. none . hamster __ other
_ other _ other

$9 mix composition: The §9 was prepared and stored frozen (<-70 C) until use.
The S9 mix was prepared immediately prior to use and contained: S9 fraction (10%
v/v), MgCl, (8 mM), KCI (33 mM), NADP (4 mM), glucose-6-phosphate (5 mM),
and phosphate buffer (100 mM); 0.5 mL of $9 mix was used per culture flask.

4. Test organisms: S, typhimurium straing
TA97 X TA98 X TA100 __TAl02 __TA104

X TAI535 X TAI537 X_TAI1538

Properly maintained? Yes |
Checked for appropriate genetic markers (rfa mutation, R factor)? Yes

5. un trations us

Preliminary cytotoxicity test: Ten dose levels (6.7, 10, 33, 67, 100, 333, 667, 1000,
3333, or 5000 ug/plate) were evaluated with strain TA 100 in the presence and absence
of 89 activation; single plates were used per dose, per condition; vehicle controls were
included. -

Mutagenicity assay: Five dose levels (100, 333, 1000, 3333, or 5000 ug/plate) were
evaluated with strains TA98, TA100, TA1535, TA1537, or TA1538 in the presence
and absence of S9 activation; triplicate plates were used for each dose, strain, and
condition; vehicle and positive control groups were included. A confirmatory assay
was also performed. )

TN £
B. Prrr-SI m n\tﬁr"‘r =

1. n :
_X_ standard plate test
__ pre-incubation (__ minutes) _
_ "Prival” modification (i.e. azo-reduction method)
__ spot test
__ other
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[DICAMBA, DGA SALT] SALMONELLA/MAMMALIAN ACTIVATION; GENE MUTATION (84-2)

2. Protocol: Tester strains were inoculated into nutrient both culture approximately 12 -
hours prior to dosing and incubated at 37 & 2 C. Test substance-and positive control
substances were diluted in DDW to specified concentrations. Bacteria (100 L), 50
uL of DDW, test substance, or positive control, and 0.5 mL of S9 mix were added
to glass tubes containing 2 mL of melted top agar. The mixture was vortexed and

~poured on plates containing a layer of minimal agar medium. After the top agar
solidified, the plates were inverted and incubated at 37 + 2 C for approximately 48-
72 hours, The plates were evaluated for gross toxic effects and total revertant colony
numbers. Revertant colonies were counted either entirely by hand or by an automatic
colony counter. The means and standard deviations for the mutation tests were
determined from the counts of triplicate plates per strain, per dose, per condition.

3. Evaluation Criteria

(@  Assay validity: The assay was considered acceptable if (1) the appropriate
genetic markers were verified for each tester strain, (2) the number of
spontaneous revertants for each tester strain was within specified limits,
(3) the density of the tester strain cultures was =3x10° cells/mL, and (4)

- the nonactivated and $9-activated positive controls induced at least a
tripling of the number of revertants compared with the solvent controls.

(v)  Positive response: The test material was considered positive if it caused
a dose-related increase in the mean number of revertants per plate of at
least one strain. This increase must be at least 2-fold in strains TA98 and
TA100 and at least 3-fold in strains TA1535, TA1537, and TA1538.

C. COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality
were provided.
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[DICAMEBA, DGA SALT] SALMONELLAMAMMALIAN ACTIVATION; GENE MUTATION (84-2)

1.

A.

REPORTED RESULTS

Preliminary cvtotoxicity assay: Ten doses of the test substance ranging from 6.7 to 5000
ug/plate were. evaluated with and without S9 activation in single plate cuitures using
strain TA100. No compound precipitation or cytotoxicity was. apparent at any of the
nonactivated or S$9-activated doses. Revertant colony counts were comparable to the
vehicle controls. ‘

B. Mutagenicity gggy‘: Five doses of the test substance ranging from 100 to 5000 ug/plate

were evaluated with and without §9 activation in triplicate plate cultures using strains
TA98, TAL100, TA1535, TA1537, or TA1538. The mutagenicity assays were performed
in duplicate. Summary results from Tables 22 and 23 (study report pages 37-38) are
appended to this DER. There were no significant differences in the number of revertant
colonies in any tester strain at any dose level/condition in either the initial or repeat
assays. Neither toxicity nor precipitate was observed in any tester strain with or without
89 activation in either assay. The positive control substances induced significant

- increases in revertant colonies in their respective strains, The vehicle controls responded

in a similar manner to historical controls. Based on these results, the study authors
concluded that the DGA salt of dicamba was not mutagenic in this microbial gene
mutation assay. :

REVIEWER'’S DISCUSSION/CONCLUSIONS: |

The reviewer agrees with the study authors’ conclusions that the DGA salt of dicamba
was assayed over an appropriate dose range and failed to induce a genotoxic response.
Similarly, the sensitivity of the test system to detect mutagenesis was adeguately

~demonstrated by the responses obtained with the nonactivated and $9-activated positive

controls. This study is classified as acceptable.

Study deficiencies - None.
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Salmonella Mutagenicity Assay
Summary of Results

Table 22
Test Article Id : DGA Salt of Dicamba
Study Number : TE237.501014 Experiment No : Bl

Average Revertants Per Plate % Standard Deviation
Liver Microsomes: None

Dose (ug) TA9E Tal00 Ta1535 TA1537 TA1538
0.0 ' 17+ 4 151 & 134 3 6+ 3 9+ 1
100 i5 = 3 145 ¢ 16 12 £ 1 4 & 2 10 + 2
333 19 3 142 £ 18 9%+ 4 7% 3 7 * 1
1000 15 # 6 151 % 9 12 £ 4 & * 2 7 % 3
3333 25 % 6 159 = 10 10 = 2 5% 2 4 2
5000 . 17 * 4 157 = 7 10+ 4 6 & 1 8 + 2
Pos 276 * 21 748 * 59 542 £ 6 409 2 73 470 & 22
Liver Microsomes: Rat liver $9
Dose (ug) TASS TA100 TA1535 TAL537 TAL1538
0.0 30 £ 1 159 £ 13 12 # 1 6 y. 18 = 1
100 27 % & 161 % 25 12 % & 6 = 1 15 + 3
333 32+ 4 166 = 12 15 % 6 7% 3 14 + 4
1000 33 % 9 153 % 10 16 % 6 8 = 5 12 £ 4
3333 26 £ 4 166 £ 21 11 # 6 7% 1 10 = 4
5000 T 29 % 3 128 * 48 10 % 3 6 £ 1 11 % 3
Pos 822 + 105 501 + S8 117 £ 22 g5 4 822 + 50
2.0 = Vahicle plating aliguet of 80 sl - ooToTemmeemees
Pos = Positive Control concentzations as specified in Materisls and Methods sectionm.
MA Study No. TE237.501014 37 4" MICROBIOLOGICAL

-~ ASSOCIATES, INC.
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Salmonella Mutagenicity Assay
Summary of Results

Table 23
Test Article Id : DGA Salt of Dicamba
Study Number : TE237.501014 Experiment No : B2

Average Revertants Per Plate % Standard Deviation
Liver Mlcrosomesg None

Dose (ug) TAS8 TA100 TAL1535 TA1537 . TAl538.
.0 21+ 9 162 x 11 18 % 2 9+ 4 12+ 3
100 21+ 2 167 % 12 19 % 2 6+ 1 10z 2
333 23+ .7 183+ 6 11 % 1 g8 2 9t 4
1000 25+ 3 162 % 16 12 5 5+ 2 11+ 3
3333 24+ 2 188 3 13 7 8+ & 9+ 1
5000 34 2 177 % 16 15% 5 7% 1 &% 6
Pos 270 = 25 989 % 38 783 £ 59 529 £ 151 481 * 66

----------------------------------------------------------------------

. Liver Mic;osomes: Rat liver S9 -

Dose (ug) TA98 TALOQ TAL535 TA1537 TA1538
0.0 41 2 174 %2 27 13 % 5 5 2 15% 1
160 33+ 10 182 % 19 17 5 8§ 1 12z 7
333 32+ 2 181t 6 17 3 9+ 2 4% 3
1000 36 2 177 9 18% 5 8+ 2 17z 3
3333 39 3 1752 10 15 4 g+ 5 18z 3
5000 35 53 173 % 17 17 % &6 g+ 5 7+ 3
Pos 1596 % 246 1741 + 169 171 & 14 150 £ 26 1875 & 17

W B e W e B M B e M g e A M W NE G 9P M M B N N N R W M N O G M N N W SR W D M ML W N a2 M D 0 M N S WM B W o @

6.0 = Vehicle plating sliguot of 50 4l
Pos = Positive Control comcentrations e specified in Materials and Methods sectionm.

e

MA Study No. TE237.501014 a8 | :’; %IS%%%?A?léngﬁéL
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"DATA EVALUATION RECORD

AMINE SALTS OF DICAMBA-DGA (Diglycolamine Salt)

Study Type: 84-2; Mammalia~ Cells in Culture - Gene Mutatlon Assay
' in Mouse Lymphoma Cells

Work Assignment No. 1-15E (MRID 43310305)
Prepared for

Health Effects Division
Office of Pesticide Programs
U.S. Environmental Protection Agency
1921 Jefferson Davis Highway
Arlington, VA 22202

Prepalled by

Pesticides Health Effects Group
Sciences Division
Dynamac Corporation
2275 Research Boulevard
Rockville, MD 20850-3268

Primary Reviewer: | ' | .
Sandra Daussin, B.S. Signature: (Mi—
' - : ~ Date: & [16 (9

Secondary Reviewer:

Steven Brecher, Ph.D. o | Signature: AL [&e«z\

Date: A

-Project Manager: | "
William Spangler, Ph.D. . Signature: T 57 H\
Date:  s30/4¢

Quality Assurance: : (/ /
Reto Engler, Ph.D. Signature: - / AN ST . e,f-:.://
| - Date: " jiejns ~

Disclaimer

This Data Evaluation Record may have been altered by the Health Effects Division
subsequent to signing by Dynamac Corporation personnel.
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DICAMBA, DGA SALT - . ' Gene Mutation (84-2)

. ) :
EPA Reviewer: Jess Rowland, M.S éu:;&nmf-ﬁ- / Yag
Review Section II, Toxicology Branch II

EPA ‘Secondary Reviéwer: Yiannakis. Ioannou Ph.D%}LL/ ‘)/25/ f 6

Review Section II, Toxicology Branch II

DATA EVALUATION RECORD
STUDY TYPE: Mammalian cells in culture gene mutation assay in mouse lymphoma cells

OPP_Guideline Number: §84-2 -

DP BARCODE: D206005 - SUBMISSION CODE: $470884
P.C. CODE: 128931 , - TOX. CHEM. NO.: 295F

TEST MATERIAL (PURITY): Dicamba DGA salt (39.7% ai)
SYNONYMS: Diglycolamine salt of. 3,6-dichloro-o-anisic acid

CITATION: San, R., and J. Clarke. (1994) L5 178Y/TK T/~ Mouse lymphoma. mutagenesis
assay with a confirmatory assay. Microbiological Associates, Inc., Rockville, MD. Laboratory
Study Number TE237.701020. June 15, 1994. MRID 43310305. Unpublished.

SPONSOR: Sandoz Agro, Inc., Des Plaines, 1L

EXECUTIVE SUMMARY: In a mammalian cell gene mutation assay at the thymidine kinase
locus (MRID 43310305), L5178Y mouse lymphoma cells cultured in vitro were exposed to
dicamba DGA salt (39.7% ai) in distilled water at concentrations of 900, 1000, 1500, 2000,
2500, 3000, 3500, 4000, 4500, and 5000 pug/mL in the presence and absence of 9 mammalian
metabolic activation. Dicamba DGA salt was tested up to the limit dose. Under nonactivation
conditions, the % total growth values over the evaluated dose range were from 68-116% (initial
assay) and 72-105% (confirmatory assay). The mutation frequencies (MFs) for all of the treated
cultures were <2x the solvent controls. The $9-activation assay confirmed the findings of the
nonactivation assay. The % total growth values were 43-102% (initial assay) and 46-99%
~ (confirmatory assay). The MFs for all of the treated cultures were <2x the solvent controls
with the exception of the 4500 pg/mL dose in the initial trial, which had a MF of approximately
. 2x background. However, this result was not reproducible. Therefore, it was determined that
dicamba DGA salt was not mutagenic under 38 nonactivation or S9-activation conditions.
In both the nonactivated and activated conditions, the positive controls induced the appropriate
response.

This study is classified as acceptable anel satisfies the guideline requiremeni for in vitro
mutagenicity (mammalian forward gene mutation) data (§84-2).
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DICAMBA, DGA SALT | ‘ . Gene Mutation (84-2) -
1. MATERJALS AND METHODS
A. MATERIA

1. Test Material: Dicamba DGA salt
Description: Caramel-colored viscous liquid
Lot/Batch #: 5998-1
Purity: 39.7% ai
Stability of compound: Not provided
CAS #: 104040-79-1 '
Structure:

O O [NH,CH,CH,0CH,CH,0H

Solvent used: Sterile distilled water : ‘

_Other comments: The test material was stored at room temperature, protected from
light. Dosing solutions were prepared under amber lights and kept in darkness
throughout the 4 hour exposure period. Actual concentrations of the low, mid,
and high doses used in the initial and confirmatory mutagenicity assays were
verified analytically by HPLC. The dosing solutions were from 92.4-101%
of the nominal concentrations for the two rephcate trials (study report page
26)

2. Control Materials
Negative: The negative control was the test material solvent, water.
Solvent/final concentration; Sterile, d1st111ed deionized water (1%, viv)
Positive:
‘Nonactivation: Ethyl methanesulfonate was used at concentrations of
0.25 and 0.5 uL/mL with DMSO as the solvent.
Activation: 7,12-Dimethylbenz(a)anthracene was used at concentrations
of 2.5 and 5.0 ug/mL. The solvent was DMSO.
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DICAMBA, DGA SALT Gene Mutation (84-2)

3. Activation
. 8-9 was derived from:
X § Aroclor 1254 X | Induced X | Rat X } Liver
E Phenobarbital : Non-induced E Mouse 5 Lung
i None ; | Hamster i Other
E Other i E Other _ i
T—— L { §

The S9 homogenate was prepared by the testing laboratory and contained DL-
isocitric acid (11.25 mg), NADP (6.0 mg), Fischer’s medium with 0.1% pluronics
(0.75 mL), and S9 homogenate (0.25 mL); the pH was adjusted to 7.0 prior to the
addition of the $9.

4. Test Cells
Mouse lymphoma L5178Y cells were used in the study.

Properly maintained? Yes

Periodically checked for mycoplasma contamination? Not reported
Periodically checked for karyotype stability? Neot reported .
Periodically "cleansed" against high spontaneous background? Yes

Media: Fischer’s Medium for Leukemic Cells of Mice with 0.1% pluronic solution

supplemented with heat-inactivated horse serum (10%, viv) and 4mM L-
glutamine

5. Locus Examined

Thymidine kinase (TK) :
Selection agent: 3 pg/mL tnﬂuorothymldme (TFT)

6. Test compound concentrations used
a. Preliminary Assays:
Nonactivated and activated conditions: Nine doses (0.3, 1.0, 5.0, 10, 50, 100,
500, 1000, and 5000 pg/mL) were tested with and without S9 activation. The
suspension growth (Day 1 cell concentration/0. 3x100 cells/mL) x (Day 2 cell

concentration/Day 1 adjusted cell concentration) were determined as a measure
of toxicity for all evaluated levels.

3
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DICAMBA, DGA SALT - ' Gene Mutation (84-2)

b. Mutation Assays:

Nonactivated and activated conditions: Ten doses (900, 1000, 1500, 2000,
2500, 3000, 3500, 4000, 4500, and 5000 png/mL) were tested with and without
S9 activation. MFs were determined for all evaluated levels. Initial and
confirmatory trials were assayed identically. :

B. TEST PERFORMANCE

1. Cell treatment

a. Cells were exposed to the test compound, negative/ solvent or positive controls
for:
4 hours (nonactivated); 4 hours (activated)

b. After washing, cells were cultured for 2 days (expresswn period) before cell
selection.

¢. After expression, 1x100 cells/dish (3 dishes/group) were cultured for 10-12 days
in selection medium to determine numbers of mutants and 200 cells/dish (3
dishes/group) were cultured for 10-12 days without selective agent to
determine cloning efficiency.

2. Statistical Methods :
The data were not evaluated for statisucal s1gmﬁcance

3. Evaluation Criteria

a.  Assay validity: The assay was considered valid if (i) the mutant frequencies
(MFs) for the positive controls is =2x the solvent controls, (i) the
spontaneous MFs (for the solvent controls) must be from 20 to 100 per 10
cells, (iii) the cloning efficiency of the solvent controls must be >50%.

b. Positive result: The test material was considered mutagenic if it caused a
dose-related increase in the MFs with at least two dose levels in the =10%
total growth range demonstrating MFs that are 2-fold greater than background.
Alternatively, the test material was considered mutagenic if it caused a
reproducible 2-fold increase for at least one dose level.

C. COMPLIANCE: Signed and dated GLP, Quality Assurance and Data Confidentiality
statements were prov1ded
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DICAMBA, DGA SALT _ Gene Mutation (84-2)

II. REPORTED RESULTS

A. Preliminary cytotoxicity assay

. Nine preliminary doses of the dicamba DGA salt (0.5, 1.0, 5.0, 10, 50, 100, 500, 1000,
and 5000 ug/mL) were evaluated with and without S§9 activation. Suspension growths
were determined as a measure of toxicity for all evaluated levels. The test material was
soluble at all dose levels. No toxicity was observed in any of the treated cultures assayed
without §9 activation. For the activation conditions, the suspension growth was depressed
by 36% relative to the solvent controls at 5000 ug/mL. Based on these results, the
mutation assays were conducted with ten doses (900-5000 ug/mL) with and without 59
activation.

B. Mutagenicity assay
The test material was soluble at all dose levels evaluated with and w1thout 9 activation

(900, 1000, 1500, 2000, 2500, 3000, 3500, 4000, 4500, and 5000 pg/mL). Initial and
confirmatory trials were assayed at these dose levels. Under both the activation and
nonactivation conditions for the initial and confirmatory trials, all of the following criteria

- for assay validity were met: (i) the mutant frequencies (MFs) for the positive controls
were =2x the solvent controls, (ii) the spontaneous MFs (for the solvent controls) were
from 20 to 100 per 100 cells, and (iii) the clomng efficiency of the solvent controls were
>50%.

Each ftrial included three cultures per dose level, four solvent controls (water) for the test
article, two solvent controls (DMSO) for the positive controls, and two concentrations of
the positive control. Results from the initial and confirmatory trials of the mutation assay
are presented in Appendices 1-4 (Tables 2, 4, 6, and 8; study report pages 15, 17, 19, and
21, respectively) included in this DER and summarized as follows:

Nonactivation conditions: The % total growth values [(% suspension growth x % cloning
- growth)/100] over the evaluated dose range were from 68-116% for the initial assay and
72-105% for the confirmatory assay. The MFs for the treated cultures were 25-60 per 106
cells for the initial assay (Table 2, study report page 15) and 26-45 per 109 cells for the
confirmatory assay (Table 6, study report page 19). The average MFs for the solvent
controls were 35 and 37 per 108 cells for the initial and confirmatory assays, respectively.
-All MFs for the cultures treated with dicamba DGA salt were <2x the background.
Therefore, it was determined that dicamba DGA salt was not mutagenic under the
nonactivation conditions. . :
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DICAMBA, DGA SALT : : Gene Mutation (84-2)

S9-activation conditions: The % total growth values over the evaluated dose range were
from 43-102% for the initial assay and 46-99% for the confirmatory assay. The MFs for
the treated cultures were 28-64 per 109 cells for the initial assay (Table 4, study report
page 17) and 70-109 per 10 cells for the confirmatory assay (Table 8, study report page
21). The average MFs for the solvent controls were 32 and 63 per 109 celts for the initial
and confirmatory assays, respectively. A 2-fold increase in the MFs was reported for the
4500 pug/mL dose (64 vs. 32 per 10° cells for the background, initial trial); however, it
was not reproducible. All other MFs for the treated cultures were <2x the background.
Therefore, it was determined that dicammba DGA salt was not a mutagen under the $§9-
activation conditions.

IIT. DISCUSSION/CONCLUSIONS

A. Invgstigg tor’s Conclusions

The study authors concluded that, under the conditions of this study, dicamba DGA salt
was not mutagenic in the presence or absence of metabolic activation.

B. Reviewer’s Discussion

We agree with the study authors’ conclusion that dicamba DGA salt was not mutagenic
under the conditions of this study. The dose levels tested were adequate for both the
nonactivation and activation conditions as it was tested to the limit concentration. The
positive controls induced MFs that were >2x the background. Under the S9 activated
condition, one dose level in the initial trial induced MFs approximately 2x the solvent
controls. However, because it was not reproducible and all other MFs for the treated
cultures were <2x the background, dicamba DGA salt was not considered mutagenic in
this assay. '

IV. STUDY DEFICIENCIES

The percent of S9 homogenate in the §9 cofactor mix was 25%. This exceeds the EPA
recommended level of 4-10%. However, as excessive toxicity was not observed, it does
not alter the conclusions of the study.
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TABLE 2

CLOMING DATA FOR LST78Y/TK'* WOUSE LYWPHOMA CELLS

TREATED WITH DGA Salt of Dicasbe

1% YHE ABSENCE OF EXOGENOUS METABOLIC ACTVIVATION

IRITIAL ASSAy
Test Article . Ave #/ TFT Ave #/ ¥.C. Induced %
Loncentration TFY Stand v.C. Stard #utant Mutsnt Total
{ug/ml) Plate® bev plate” Dey Freguency” Frecquency” Growth”
5000 3273 5 106/3 0 60 5 &8
4500 1973 3 0073 L] k1] 3 - N
4000 1873 | 12473 14 29 & 92
3500 2273 3 130/3 & 34 -1 96
3000 23/3 3 1183 9 39 4 109
2500 20/3 2 13073 13 3 -4 97
2000 2173 3 11273 8 s 3 83
1500 2573 4 125/3 9 7 2 o6
1000 2673 rJ 166/% 7 E73 b 116
900 18/3 1 14413 11 ] <10 114
Soivent 1 19/3 - 128/3 7 30
Solvent 2 - 19/3 5 12973 5 29
Solvent 3 31/3 4 1303 7 48
Solvent 4 2143 3 13173 7 32
Hesn Solvent Rutant Frequencys 35
Pasitive Comtrol - Ethyl Methamesul fonate
Calsmll ' .
0.50 33473 1 8173 1 1095 1057 22
0.25% 226/3 16 10373 2 435 197 53
Solvent 1 26/3 1 14873 & x5
Solvent 2 2673 2 12143 15 40

Mean Solvent Mutant fFrecquency=z 38

controls

MA Study No. TE237.701020

Induced mutant frequency (per 10° surviving cell

Averasge # of colonies per plate and # of plates scored

Mutant frequency (per 10° Mivim celis) » (Average # TFT colenies / average # VO colonies) x 200

8) = mutent frequency - everage mutant frequency of solvent

% total growth = (X suspension growth x % cloning growth) / 100

5. - 27" MICROBIOLOGICAL

> ASSOCIATES, INC.
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TABLE 4

CILOMING DATA FOR LST7EV/TK*" ROUSE LYWPHOMA CELLS
TREATED WITH DGA Salt of Dicaaba
14 THE PRESENCE OF EXOGEWOUS METABOLIC ACTIVATION

IHITIAL ASSAY
Test Article Ave #/ TFT Ave #/ ¥.C. Induced %
Concentration TFY © Stand ¥.C. Stand Hutant Hutant Total
- tkg/ml) plate’ Dev Plate* pev Frequency® Frequency® Growth®
5000 3872 2 13773 1 53 ’ 21 43
4500 3473 7 10673 g &4 %2 . 53
4000 38/3 & 12073 13 &3 31 &1
3500 3473 1 112/3 & &1 9 )
3000 30/3 & 135273 ¢ 45 13 a9
2500 23/3 X 121/3 13 33 é ™
2000 2473 3 125/3 X 38 [ 8%
1500 2673 3 144/3 b4 3 i . 162
1000 20/% 2 1461/3 % 28 A 100
200 2673 % 13173 ie 37 ] 84
Solvent ¢ 26/3 5 129/3 12 w
Solvent 2 2173 & 14673 & 29
Solvent 3 20/3 3 13773 g 29
Solvent 4 20/3 3 128243 7 I3
Hesn Solvent Wutant Frequencys 32
Fositive Control - 7,12 Oimethylbenzia)snthracene
{ug/ml)
- 5.0 88/3 9 24/3 5 733 90 1
{- 2.5 127/3 17 873 15 299 256 50
: Solvent 1 25/3 2 153 7 &3
Solvent 2 2373 % {108/3 & 43

Hean: Solvent Kutant Freguency= 43

1]

Averasge # of colonies per plate and # of plates scored

Hutant frequency (per 10° éurvivihg cells) = (Average # TFT colonies / average # VC colonies) x 200

¥

4

induced mutant frequency {per 0% surviving celis) = mnant frqquency = wverage mutent freguency of solvent
controls

T total prowth = (X suspersion growth x X cloning greuwth) 7 100

o | MICROBIOLOGICAL
MA Study No. TEZ37.701020 7 f; ASSOCIATES, INC.

ED_005172C_00001739-00057



~ APPENDIX 3

ED_005172C_00001739-00058



TABLE 4

CLONING DATA FOR LSI7BY/TIC" MOUSE LYMPHOMA CELLS
TREATED WITH DGA Sslt of Dicamba
18 THE ABSENCE OF EXOGEMOUS METAROLIC ACTIVATION
CIBIFIRRATORY ASSAY

Test Articte  Ave #/ TFY . Ave ¥/ v.C. © Induced %

Concentration 1FT Starc v.C. Stand Wutsnt - Mutant Total

Cugimly : Plate” Dev . Plate®  Dev frequency” Frequency® . Growth?
%000 - 1873 2 111/3 2 32 -5 81
4500 19/3 6 B8/3 & 43 & - R
§000 1473 1 10673 12 26 -1 93
3500 16/3 -] - 104/3 i 32 -5 ' 90 .
1000 ‘ 2473 3 107/3 S 45 8 96
2500 19/3 5 10273 -2 37 [i] ]
2000 ¥7/3 é 12173 12 28 -9 195
1500 153 3 © B8s3 [ 2% -3 &5
10400 16/3 3 11272 . 29 ‘ -8 99
$00 15/3 3 102/3 i 29 -8 #

solvent - 19/3 1 10873 3 k1

Solvent 2 2173 L3 10973 11 39

soivent 3 2373 3 114/3 12 40

Solvent 4 15/3 | 9373 7 32

Kesn Solvent Wutant Frequency= 37

Positive Control - Exhyl Methanesulfonate

{plsml) .
0.50 24173 10 49/3 10 1205 un 20
{M : 0.25 2173 4 83/3 5 523 W 58
. Sotvent 1 19/3 3 109/3 ' 8 35

Solvent 2 - /3 2 10173 13 28

Hemn Solvent WMutent Freguency= 32

- Average # of colonies per plate and # of plates scored
* - mutant frequency (per 10° surviving cells) = (Avérage # TFT colonies / nverage # ve cnlumes) % 200

- Induced mutant frequency {per 10° surviving celis) = mutant frequency - average mitant freguency of golvent
controls

* . % totsl growth = (% suspension growth x X cloning growth) 7 100

 No. TEX7.701020 o " MICROBIOLOGICAL
MA Stdy No. TES7.701020 19 B R SSOCATES ING.
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TABLE 8

CLOMING DATA FOR LS1TBY/TK'" MOUSE LYWPHOMA CELLS
TREATED WITH DGA Selt of Dicasbe
I THE PRESEMCE OF EXOGENCUS METABOLIC ACTIVATION
CONFIRMATORY ASSAY

r'\..
fA24005

Test Article Ave #/ TFT Ave ¥/ v.C. Induced z
Concentration TFT Stand ¥.C. Stand Hutant Mutant Total
{pg/mi) Plate® pev Plate" Dev Frequency’ Frequency” Growth
5000 5473 10 ws 17 52 29 8
4500 5473 L] 190/3 & 98 35 . 46
4000 B8/3 " 15273 14 83 25 65
3500 58/3 3 12173 16 96 33 .73
3000 71/3 2 130/3 & 109 46 75
2500 58/3 & 12473 5 @4 k4! 71
2000 57/3 3 108/3 5 106 43 68
15800 5273 & 148/3 11 70 7 9’
1080 . 4973 [ 13173 ) e 12 8%
200 S4/3 3 _ 14373 8 76 13 L]
. Solvent 1 Gy 4 148/3 8 59 |
Solvent 2 51/3 5 145/3 . 70
Solvent 3 39/3 3 133/3 R - 59
solvent 4 3973 2 122/3 7 &
Mesn $olvent Hutant Frequency= &3
Pogitive Lontrol - 7,12 Dimethylbenz{s)anthracens
(ugiml) 7
5.0 BE/3 10 YA 10 263 197 8
2.5 848/3 10 8773 5 202 134 g1
Solvent 1 4273 6 12773 3 &6
Solvent 2 46/3 3 &6

2 13973

Mean Solvent Mutant Frequency= 66

L]

Average # of colonies per plate and # of plates scored

Hutant frequency (per 10° surviving cells) = (Average # TFT colonies / sverage # VL colonies) x 200

Incuiced mutant frequency (per 10°

" centrols

% total growth = (% suspension growth x X cloning growth) 7 100

MA Study No, TE237.701020

21

surviving cells) = mutant frequency - everage mutant freguency of solvent

~~* MICROBIOLOGICAL
',(/ ASSOCIATES, INC.

ED_005172C_00001 739-00061



DATA EVALUATION REPORT

T S0PROPY LAMINE SALT OF DICAMBA
Study Type: 84-2; Salmonelia typhimurium/Mammalian Activation Gene Mutation Assay
Dynamac Study No. 115C (MRID 43310303)
Prepared for

Health Effects Division
Office of Pesticide Programs
U.S. Environmental Protection Agency
1921 Jefferson Davis Highway
Arlington, VA 22202

Prepared by

Pesticides Health Effects Group
Sciences Division
Dynamac Corporation
2275 Research Boulevard
Rockville, MD 20850-3268

Primary Reviewer:

Mary Mepetrez, Ph.D. Signature: z;@ii‘ ﬂzﬂgﬂfi
Date: t/19 /9%

Secondary Reviewer: s
Steven Brecher, Ph.D. ' Signature:

Date: 1/19/96

Project Manager:
William J. Spangler, Ph.D. .

Signature: _ Ay, le.__ 4 A_.-/,‘\
Quality Assurance: Date: HI '/ v// g

Reto Engler, Ph.D, ~ Signature: M%&%{.ﬂ&f’d'
Date; //1G/1¢

Disclaimer

This Data Evaluation choxf may have been altered by the Health Effects Division subsequent
10 signing by Dynamac Corporation personnel.
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[DICAMBA, TPA SALT] SALMONELLA/MAMMALIAN ACTIVATION; GENE MUTATION (84-2)

EPA Reviewer: Jess Rowland, M.S. Jeas Reostot. -'/z/qs
Review Section II, Toxicology Branch II (7509C)

EPA Secondary Reviewer: Yiannakis loannou, Ph.D M/ 7/ 2/5/ 16
Review Section II, Toxicology Branch II (7509C) )

DATA EVALUATION RECORD

STUDY TYPE: Salmonella/mammalian activation gene mutation assay

QPP Guideline Number: §84-2

DP BARCODE: D206005 ‘ SUBMISSION CODE: S470884
P.C. CODE: 128944 |  TOX. CHEM. NO.: 295G
TEST MATERIAL (PURITY): Isopropylamine salt of dicamba (32.3% active ingredient)

SYNONYMS: IPA salt of dicamba

CITATION: San, R., and D. Pugh (1994) Salmonella Plate Incorporation Mutagenicity Assay
(Ames Test) with Confirmatory Assay. Microbiological' Associates, Inc.,
Rockville, MD, Study #. TE238,501014, June 29, 1994, MRID No. 43310303.

- Unpublished.

SPONSOR: Sandoz Agro, Inc., Des Plaines, IL

EXECUTIVE SUMMARY: In a microbial mutagenicity assay (MRID 43310303), Salmonella
typhimurium strains TA98, TA100, TA1535, TA1537, or TA1538 were exposed to the IPA salt
of dicamba (32.3% a.i.) in deionized distilled water at concentrations of 100, 333, 1000, 3333,
or 5000 ug/plate in the presence and absence of mammalian metabolic activation. Preparations
for metabolic activation were made from induced rat livers.

The IPA salt of dicamba was tested up to the limit concentration of 5000 ug/plate and no
cytotoxicity was observed. The positive controls induced the appropriate responses in the
corresponding straiis. There was no evidence of induced mutant colonies over background
(reversion to prototrophy).

This study is classified as acceptable, and satisfies the requirements for FIFRA Test Guideline
84-2 for in virro mutagenicity (bacterial reverse gene mutation) data.
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[DICAMEA, IPA SALT] SALMONELLAMAMMALIAN ACTIVATION; GENE MUTATION (84-2)
A, MATERJALS

1. Test Material: IPA salt of dicamba
Description: Caramel color viscous liquid
Lot/Batch #: 5998-3
Purity: 32.3% a.i.

Stability of compound: Not reported
- CAS No. 55871-02-8

0o [NH,CH(CH;YJ)T

Cl OCH,

Cl

Solvent used: Deionized distilled water (DDW)

Other comments: The test material was stored at room temperature and protected
from light. Dosing solutions were prepared on the days of testing and aliquots
of the low, mid, and high dose were analyzed by HPLC to confirm the nominal
concentrations.  The dosing solutions were 82-103% of the nominal
concentrations.

2. Control Materials:
Negative: DDW
Solvent/final concentration: DDW/50 uL per plate
Positive: Nonactivation:
2-Nitrofluorene _1.0 ug/plate TA98, TA1538
9-Aminoacridine 75.Q0 ug/plate TA1537
Sodium azide _1.0 ug/plate TA100, TA 1535

- Activation:
Z-Aminoanthracene (2-anthramine) 1.0 ug/piate ail strains ™

3. Activation: S9 derived from- ‘
X Aroclor 1254 X induced _X rat X% liver

— phenobarbital -~ __ non-induced __ mouse __ lung

__ hone —_ hamster __ other

___ other __ other
2
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[DICAMBA, IPA SALT] SALMONELLA/MAMMALIAN ACTIVATION; GENE MUTATION (84-2)

$9 mix composition: The S9 was prepared and stored frozen (<-70 C) until use.
The S9 mix was prepared immediately prior to use and contained: S9 fraction
(10% viv), MgCl, (8 mM), KC1 (33 mM), NADP (4 mM), glucose-6-phosphate
(5 mM), and phosphate buffer (100 mM); 0.5 mL of S9 was mix used per culture
flask.

4, Test organisms: S. typhimurium strains ‘
__TA97 X TA98 X TAI00 __TA102 __TA104
X TAI1535 _X TAI1537 X TA1538

Properly maintained? Yes |
Checked for appropriate genetic markers (rfa mutation, R factor)? Yes

5. Test compound concentrations used:

kBTl e b

Preliminary cytotoxicity test: Ten dose levels (6.7, 10, 33, 67, 100, 333, 667,
1000, 3333, or 5000 ug/plate) were evaluated with strain TA100 in the presence
and absence of S9 activation; single plates were used per dose, per condition;
vehicle controls were included.

Mutagenicity assay: Five dose levels (100, 333, 1000, 3333, or 5000 ug/plate)
were evaluated with strains TA98, TA100, TA1535, TA1537, or TA1538 in the
presence and absence of S9 activation; triplicate plates were used for each dose,
strain, and condition; vehicle and positive control groups were included. A
confirmatory assay was also performed.

B. TEST PERFORMANCE

1. Type of Salmonella assay:
X_ standard plate test
— pre-incubation {___ minutes)
__ "Prival” modification (i.e. azo-reduction method)
__ Spot test

RS SR

- __ otner

2. Protocol: - Tester strains were inoculated into nutrient broth culture approximately 12
hours prior to dosing and incubated at 37 + 2 C. Test substance and positive control
substances were diluted in DDW to specified concentrations., Bacteria (100 uL), 50
pL of DDW, test substance, or positive control, and 0.5 mL of $9 mix were added -
to glass tubes containing 2 mL of melted top agar. The mixture was vortexed and
poured on plates containing a layer of minimal agar medium. After the top agar
solidified, the plates were inverted and incubated at 37 + 2 C for approximately 48-
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DICAMBA, IPA SALT] SALMONELLA/MAMMALIAN ACTIVATION; GENE MUTATION (84-2)

¢

72 hours. The plates were evaluated for gross toxic effects and total revertant colony
numbers. Revertant colonies were counted either entirely by hand or by an automatic
colony counter. The means and standard deviations for the mutation tests were
determined from the counts of triplicate plates per strain, per dose, per condition.

3. Evaluation Criteria

(a) Assay validity: The assay was considered acceptable if (1) the appropriate
genetic markers were verified for each tester strain, (2) the number of
spontaneous revertants for each tester strain was-within specified limits,
(3) the density of the tester strain cultures was =3x10 cells/mL, and (4)
the nonactivated and S9-activated positive controls induced at least a
tripling of the number of revertants compared with the solvent controls.

(b}  Positive response; The test material was considered positive if it caused
a dose-related increase in the mean number of revertants per plate of at
least one strain. This increase must be at least 2-fold in strains TA98 and
TA100 and at least 3-fold in strains TA1535, TA1537, and TA1538.

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality
statements were provided.

REPORTED RESULTS

Preliminary cytotoxicity assay: Ten doses of the test substance ranging from 6.7 to 5000
pg/plate were evaluated with and without 89 activation in single plate cultures using
strain TA100. No compound precipitation or cytotoxicity was apparent at any of the
nonactivated or S9-activated doses. Revertant colony counts were comparable to the
vehicle controls. :

B. Mutagenicity assay: Five doses of the test substahce ranging from 100 to 5000 ug/plate

were evaluated with and without $9 activation in triplicate plate cultures using strains
TA98, TA100, TA1535, TA1537, or TA1538. The mutagenicity assays were performed
in-duplicate. Summary results from Tables 22 and 23 (study report pages 37-38) are
appended to this DER. There were no significant differences in the number of revertant
colonies in any tester strain at any dose level/condition in either the initial or repeat
assays. Neither toxicity nor precipitate was observed in any tester strain with or without
S9 activation in either assay. The positive control substances induced significant
increases in revertant colonies in their respective strains. The vehicle controls responded
in a similar manner to historical controls. Based on these results, the study authors

concluded that the IPA salt of dicamba was not mutagenic in this microbial gene mutation
assay.
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[DICAMBA, IPA SALT] SALMONELLA/MAMMALIAN ACTIVATION; GENE MUTATION (84-2)

II. REVIEWER’S DISCUSSION/CONCLUSIONS:

A. The reviewer agrees with the study authors’ conclusions that the IPA salt of dicamba was
assayed over an appropriate dose range and failed to induce a genotoxic response.
Similarly, the sensitivity of the test system to detect mutagenesis was adequately
demonstrated by the responses obtained with the nonactivated and S§9-activated positive
controls. This study is classified as acceptable.

B. Swdy deficiencies - None.
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JiZ000
Salmonella Mutagenicity Assay
Summary of Results

Table 22
Test Article Id : IPA Salt of Dicamba
Study Number : TE238.501014 Experiment No : Bl

Average Revertants Per Plate i ‘Standard Deviation
Liver Microsomes: HNone

Dose (pg) TA98 TA100 TA1535 = TAl537 TA1538
0.0 i8 % 3 164 2 14 15 = 5 7+ 5 11 + 5
100 21+ 3 157 £ 11 14 + 2 6+ 2 6+ 5
333 21 % § 154 % 1 13.% 4 4 * 2 8§ 1
1000 21 % 5 163 % 7 1l + 2 7+ 4 6+ 4
3333 19 #* 3 174 % 5 13 % b 7% 1 9 + 3
5000 16 ¥ 4 167 % 2 12 % 3 5 % 3 9 * 5
Pos 307 £ 11 1007 £ 16 682 = 26 532 + 181 581 %+ &5

----------------------------------------------------------------------

Liver Microsomes: Rat liver §9

Dose (ug) TASS TA100 TA1535 TA1537 TAlS538

0.0 28+ 4 186 & 13 s 1 9+ 3 14+ 3
100 27 % 3 184 % 8 16+ 1 10+ 1 15 ¢ 2
333 - 30 6 180 14 17 % 3 8§+ &6 14 2
1000 31 4 156 £ 11 12+ 4 9+ 5 12+ 4
3333 28 5 180 %+ 11 14+ 4 72 2 20 % 7
5000 27 £ 1 167 % 27 16 3 7% 4 14+ 1
Pos 1733 £ 170 1491 + 172 169+ 9 105 %+ 32 1402 & 58
0.0 = Vshicle plating aliquot of 50 gl
Pos = Positive Comtrel concentzations as specified in Materials and Methods ssctiom,
MA Study No. TE238.501014 ' 37 e, MICROBIOLOGICAL

ot Assocmes INC.

Fd
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Salmonella Mutagenicity Assay
Summary of Results

Table 23

Test Article Id : IPA Salt of Dicamba
Study Number : TE238.501014 Experiment No : B2

Average Revertants Per Plate % Standard Deviation
Liver Microsomes: None

Dose (ug) TASS TALOO TALS33 TAL1537 TA1538
0.0 16 * 2 145 10 & 3 8t 3 6 3
100 20 4 156 % 10 10 % 2 7% 3 5 % 1
333 17 £ 2 163 % 9 12 % 1 5% 3 L 4 3
1000 18 * 3 138 * 6 7 % 7 5% -4 6 % 1
3333 i3 3 149 = 16 9+ S 65 2 7 % 5
5000 20 % 3 145 % 9 13 % 1 N 4 3 5+ 5
Pos 228 £ 23 759 % 181 441 + 40 553 % 180 432 + 22

Liver HMicrosomes: Rat liver 89

Dose (ug) TA98 TA100 TA1535 TA1537 TA1538
0.0 27 % 1 166 = 12 18 * 2 7% 2 12 = 0
100 24 * 2 177 %+ 14 17 3 9 2 15 = 1
333 29 % 4 170 r 22 10 % 1 6 % 2 10 3
1000 25+ 4 163 % 12 19 * 2 6 £ 2 11 4
3333 ' 29 % Z 162 % 8 13 ¢ 2 6 ¢ 3 112 4
5000 1 % 6 167 % 6 12 * 1 7% 2 13 % 2
Pos 1444 £ 21 1979 + 851 169 £ 39 123 & 39 1420 % 281

i 0.0 = Vehicle plnt.:u:( nuq;er. of 50 @l )
Pos = Positive Control concentrations as specified in Hatoxinl; and Msthods sectiom.
MA Study No. TE238.501014 38  ra, MICROBIOLOGICAL

-~ ASSOCIATES, INC.
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DATA EVALUATION RECORD

AMINE SALTS OF DICAMBA-IPA (Isopropylamine Salt)

Study Type: 84-2; Mammalian Cells in Culture - Gene Mutation Assay
‘ in Mouse Lymphoma Cells

Work Assignment No. 1-15F (MRID 43310306)
Prepared for

Health Effects Division
Office of Pesticide Programs
U.S. Environmental Protection Agency
' 1921 Jefferson Davis Highway
Arlington, VA 22202

Prepared by

Pesticides Health Effecis Group
Sciences Division
Dynamac Corporation .
2275 Research Boulevard
Rockville, MD 20850-3268

Primary Reviewer:

Sandra Daussin, B.S. , : Signature; .
Date: e[ B

Secondary Reviewer: _

Steven Brecher, Ph.D. ' , Signature: %_QWL

' . Date: Heul[7¢
Project Manager:
. William Spangler, Ph.D. _ Signature: b/ Blea ] Mw

Date: /5744

Quality Assurance:- :

Reto tEyngler, Ph.D. . . Signature: ﬁ:' ”L 22 //(,,
Date: 7 y/iiae “

Disclaimer

This Data Evaluation Record may have been altered by the Health Effects Division
subsequent to signing by Dynamac Corporation personnel.
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DICAMBA, IPA SALT ' Gene Mutation (84-2)

o 1
EPA Reviewer: Jess Rowland, M.S J—-bs Rates. /- 2/a¢
Review Section II, Toxicology Branch II

EPA Secondary Reviewer: Yiannakis Ioannou, Ph.} lM /g ’7 / '),5/? 6

Review Section II, Toxicology Branch (7509C)

DATA EVALUATION RECORD

STUDY TYPE: Mammalian cells in culture gene mutation assay in mouse lymphoma cells

OPP Guideline Number: §84-2

DP BARCODE: D206005 ' - SUBMISSION CODE: S470884

P.C. CODE: 128944 | | TOX. CHEM. NO.: 295G

TEST MATERIAL (PURITY): Dicamba IPA salt (32.3% ai)
SYNONYMS: Isopropyl amine salt of 3,6-dichloro-o-anisic acid

CITATION: San, R., and J. Clarke. (1994) L5178Y/TK " Mouse lymphoma
mutagenesis assay with a confirmatory assay. Microbiological Associates,
Inc., Rockville, MD. Laboratory Study # TE238.701020. June 16, 1994.
MRID No. 43310306. Unpublished.

SPONSOR: Sandoz Agro, Inc., Des Plaines, IL

EXECUTIVE SUMMARY: In a mammalian cell gene mutation assay at the thymidine kinase
locus (MRID 43310306), L5178Y mouse lymphoma cells cultured in vitro were exposed to
* dicamba IPA salt (32.3% ai) in distilled water at concentrations of 900, 1000, 1500, 2000, 2500,
3000, 3500, 4000, 4500, and 5000 pg/mL in the presence and absence of $9 mammalian
metabolic activation. Dicamba IPA salt was tested up to the limit dose. Under nonactivation
conditions, the % total growth values over the evaluated dose range were from 92-101% (initial
assay) and 51-107% (confirmatory assay). The mutation frequencies (MFs) for all of the treated
cultures were <2x the solvent controls. The S9-activation assay confirmed the findings of the
nonactivation assay. The % total growth values were 75-126% (initial assay) and 49-114%
(confirmatory assay). The MFs for all of the treated cultures were < 2x the solvent controls.
Therefore, it was determined that dicamba IPA salt was not mutagenic under either
nonactivation or S9-activation conditions. In both the nonactivated and activated conditions,
the positive controls induced the appropriate response.

This stﬁd'y is classified as acceptable and satisfies the guideline reriuirement for in vitro
mutagenicity (mammalian forward gene mutation) data (§84-2).

1
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2312800
DICAMBA, IPA SALT : ’ Gene Mutation (34-2)

L. MATERIALS AND METHODS

A.MATERIALS

1.  Test Material: Dicamba IPA salt
Description: Caramel color viscous liquid
Lot/Batch #: 5998-3
Purity: 32.3% ai .

Stability of compound: Not provided
CAS #: 55871-02-8

Structure:
O
\ (

a OCH,

0 [NH,CHCH) ]’

Solvent used: Sterile distilled water

Other comments: The test material was stored at room temperature, protected from
light. Dosing solutions were prepared under amber lights and kept in darkness
throughout the 4 hour exposure period. Actual concentrations of the low, mid,

- and high doses used in the initial and confirmatory mutagenicity assays were
verified analytically by HPLC. The dosing solutions were from 95.9-101%
of the nominal concentrations for the two replicate trials (study report page
26), with the exception of the mid dose used in the confirmatory trial which
was 77.1% of the nominal concentration. The study authors did not consider
this single aberration to adversely affect the outcome of the study as all other
doses were within 4+-5% of theoretical.

2. Control Materials
Negative: The negative control was the test material solvent, water.
Solvent/final concentration: Sterile, distﬂled, deionized water (1%, v/v)
Positive:
Nonactivation: Ethyl ‘methanesulfonate was used at concentrations of 0, 25 and
0.5 pL/mL with DMSO as the solvent.
Activation: 7,12-Dimethylbenz(a)anthracene was used at concentrations of 2 5
and 5.0 pg/mL. The solvent was DMSO.
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DICAMBA, IPA SALT ' : Gene Mutation (84-2)

3. Activation
S.—9 was derived from:
X i Aroclor 1254 X | Induced X 1 Rat X i Liver
i Phenobarbital i Non-induced : Mouse i Lung
i None ; ' i Hamster i Other
' Other i : Other i

Tﬁe S9 homogenate was prepared by the testmg laboratory and contammed DL-
isocitric acid (11.25 mg), NADP (6.0 mg), Fischer’s medium with 0.1% pluronics
(0.75 mL), and S9 homogenate (0.23 mL); the pH was adjusted to 7.0 prior to the
addition of the §9.

4. Test Cells
Mouse lymphoma L5178Y cells were used in the study.

Properly maintained? Yes

Periodically checked for mycoplasma contamination? Not reported
Periodically checked for karyotype stability? Not reported
Periodically "cleansed” against high spontaneous background? Yes

Media: Fischer’s Medium for Leukemic Cells of Mice with 0.1% pluronic solution
supplemented with heat-inactivated horse serum (10%, v/v) and 4mM L-
glutamine

5. Locus Examined

Thymidine kinase (TK)
Selection agent: 3 ug/mL trifluorothymidine (TFT)

6. Test compound concentrations used
a. Preliminary Assays:

- --Nenactivated and activated conditions: Nine doses (0.5, 1.0, 5.0, 10, 50, 100,
500, 1000, and 5000 pg/mL) were tested with and without 89 activation. The
suspension growth (Day 1 cell concentration/0.3x10% cells/mL) x (Day 2 cell
concentration/Day 1 adjusted cell concentration) were determined as a measure
of toxicity for all evaluated levels.
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DICAMBA, TPA SALT _ Gene Mutation (84-2)

b. Mutation Assays:

Nonactivated and activated conditions: Ten doses (900, 1000, 1500, 2000,
2500, 3000, 3500, 4000, 4500, and 5000 ug/mL) were tested with and without

S9 activation, MFs were determined for all evaluated levels. Initial and
confirmatory trials were assayed identically.

B. TEST PERFORMANCE
1. Cell treatment

a.  Cells exposed to test compound, negative/solvent or positive controls for:
4 hours (nonactivated); 4 hours (activated)

b.  After washing, cells were cultured for 2 days (expression period) before cell
selection.

¢.  After expression, 1x10% cells/dish (3 dishes/group) were cultured for 10-12

~ days in selection medium to determine numbers of mutants, and 2Q0 cells/dish

(3 dishes/group) were cultured for 10-12 days .without selective agent to
determine cloning efficiency.

2. Statistical Methods
The data were not evaluated for statistical significance.
3. Evaluation Criteria

a.  Assay validity: The assay was considered valid if (i) the mutant frequencies
 (MFs) for the positive controls is =2x the solvent controls, (ii) the
spontaneous MFs (for the solvent controls) must be from 20 to 100 per 100
cells, and (iil) the cloning efficiency of the solvent controls must be >50%.

b.  Positive result: The test material was considered mutagenic if it caused a
dose-related increase in the MFs with at least two dose levels in the =10%
total growth range demonstrating MFs that are 2-fold greater than background.
Alternatively, the test material was considered mutagenic if it caused a

“reproducible 2-fold increase for at least one dose level.
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C. MPLIANCE: . Signed and dated GLP, Quality Assurance, and Data
Confidentiality statements were provzded '

1. REPORTED RESULTS
A. Preliminary cytotoxicity assay

Nine preliminary doses of the dicamba IPA salt (0.5, 1.0, 5.0, 10, 50, 100, 500, 1000, .
and 5000 pg/mL) were evaluated with and without S9 activation. Suspension growths
were determined as a measure of toxicity for all evaluated levels. The test material was
soluble at all dose levels. Suspension growths were depressed by 5% (-89) and by 16%
(+S9) relative to the solvent controls at the 5000 pg/ml. Based on these results, the
mutation assays were conducted with ten doses (900-5000 pug/mL) with and without S9
activation. ' :

B. Mutagenicity assay

-The test material was soluble at all dose levels evaluated with and without S9 activation
(900, 1000, 1500, 2000, 2500, 3000, 3500, 4000, 4500, and 5000 pg/mL). Initial and
confirmatory trials were assayed at these dose levels. Under both the activation and
nonactivation conditions for the initial and confirmatory trials, all of the following criteria
for assay validity were met: (i) the mutant frequencies (MFs) for the positive controls
were =2x the solvent controls, (ii) the spontaneous MFs (for the solvent controls) were
from 20 to 100 per 10° cells, and (iii) the clonmg efficiency of the solvent controls were
>50%.

Each trial included three cultures per dose level, four solvent controls (water) for the test
article, two solvent controls (DMSO) for the positive controls, and two concentrations of

the positive control. Results from the initial and confirmatory trials of the mutation assay

are presented in Appendlces 1-4 (Tables 2, 4, 6, and 8; study report pages 15 17, 19, and

21, respectively) included in this DER and summanzed as follows:

Ngngctlvatmn gondmgng The % total growth values [(% suspensmn growth x % clomng
growth)/100] over the evaluated dose range were from 92-101% for the initial assay and
51-107 % for the confirmatory assay. The MFs for the treated cultures were 21-31 per 10°
cells for the initial assay (Table 2, study report page 15) and 23-50 per 106 cells for the
confirmatory assay (Table 6, study report page 19). The average MFs for the solvent
controls were 27 and 41 per 10° cells for the initial and confirmatory assays, respectively.
All MFs for the cultures treated with dicamba IPA salt were <2x the background.
Therefore, it was determined that dicamba IPA salt was not mutagenic under the
nonactivation conditions.,
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DICAMBA, IPA SALT Gene Mutation (34-2)

S9-activation conditions: The % total growth values over the evaluated dose range were
from 75-126% for the initial assay and 49-114% for the confirmatory assay. The MFs for
the treated cultures were 26-58 per 100 cells for the initial assay (Table 4, study report
page 17) and 50-85 per 10 ¢ells for the confirmatory assay (Table 8, study report page
21). The average MFs for the solvent controls were 38 and 54 per 106 cells for the initial
and confirmatory assays, respectively. The MFs for the all treated cultures were <2x the
background. Therefore, it was determined that dicamba IPA salt was not a mutagen under
the §9-activation conditions. -

. DISCUSSION/CONCLUSIONS

A, InVestigatgr’s_ Conclusions

The study authors concluded that, under the conditions of this study, dicamba IPA salt was
not mutagemc in the presence or absence of metabolic activation. ‘

B. Rev1gwer g DlSCUSSlOI’l

We agree with the author’s conclusion that dicamba IPA salt was not mutagenic under the
conditions of this study. The dose levels tested were adequate for both the nonactivation
and activation conditions as it was tested to the limit dose (5000 pg/mL). The positive
controls induced MFs that were > 2x the background. The MFs for the all treated cultures
were < 2x the background under both the nonactivation and activation conditions.

IV. STUDY DEFICIENCIES

- One minor deficiency was that the mid dose level of the confirmatory mutagenicity assay
was determined to be 77.1% of the nominal concentration. However, as all of the other
assayed dosing solutions were from 95.9-101% of the nominal concentrations for the two
replicate trials, this single aberration does not affect the acceptability of the study.
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TABLE 2

CLONING DAT&-FGLLSimnK”’ HOUSE LYMPHOMA CELLS
: TREATED WITH 1PA Salt of Dicmmba
L_ I¥ THE ABSEMCE OF EXOGEMOUS METABOLIC ACTIVATION

IHITIAL ASSAY
Test Article Ave #/ TFT Ave #/ - v.C. ’ Induced %
Concentration TFT Stand V.C. Stand HMutant Hutant Total
Crg/ml ) Plate® bev Plate® .+ Dev - Frequency® Freguency”® Growth?
5000 15/3 3 134/3 9 22 -5 92
4500 23/3 3 148/3 14 3 4 101
4000 20/3 3 147/3 11 27 0 o8
3500 - 22/3 4 162/3 1 3 [ 93
3000 14673 1 135/3 3 21 -6 92
2500 19/3 3 143/3 1 27 g 97
2000 18/3 5 133/3 7 27 0 99
1500 21/3 4 136/3 1 31 4 101
1000 19/3 3 12773 [ 30 3 97
900 18/3 2 13473 [ 7 0 98
Solvent 1 16/3 3 13373 2 24
Solvent 2 1673 2 151/3 1 21
Solvent 3 20/3 2 126/3 190 32
solvent & 1972 5 123/3 6 31
Mean Solvent Mutant Frequency= 27 ‘
Positive Control - Ethyl Methanesul fonate
(ul/mb)
8.50 189/3 : 7 82/3 9 949 17 35
€" 0.2% 263/3 .23 106/3 5 496 464 ' 57
‘solvent 1 2173 : 1 142/3 9 30
Solvent 2 22/3 2 13573 3 33

Meon Solvent Hutant Frequency= 32

- Average # of colonies per plate and # of plates scored

Mutant freguency (per 10° surviving cells) = (Average # TFT colonies / average # VC colonies) x 200

- Irduced mutant frequency (per 10° surviving cells) = mutant frequency - average mutant frequency of solvent
controis )

% total growth = (X suspension growth x % cloning growth) / 100

| o | " MICROBIOLOGICAL
MA Study No. TEZ38.701020 b (,"ly ASSOCIATES, INC.
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TABLE 4

CLOMING DATA FOR L5178Y/TK’" MOUSE LYMPHOMA CELLS
TREATED UITH IPA Salt of Dicamba
I THE PRESEMCE OF EXOGENOUS METABOLIT ACTIVATION

IHITIAL ASSAY
Test Article Ave #/ TFT Ave #/ v.C. Induced %
Concentration TFT Stand ¥.C. Stand Hutant Hutant Total
{pgiml) piate® Dev Plate Dev Frequency” Frequency® Growth®
5000 2843 3 122/3 11 73 8 75
4500 37/3 ] 128/3 8 58 20 ] 83
4000 3173 4 134/3 4 46 8 85
2500 28/3 2 12973 4 43 : 5 B8
2000 3473 8 128/3 7 53 15 84
2500 26/3 4 129/3 5 40 2. . B2
2000 23/3 3 134/3 11 . 34 -4 98
1500 25/3 2 13643 5 37 -1 100
1000 24/3 -3 120/3 3 40 P4 S0
i 900 21/3 4 16173 12 26 -i2 . 126
Solvent 1§ 22/3 3 11873 2 37
Solvent 2 2673 3 135/3 2 36
Solvent 3 2373 3 13173 6 35
So!.vent 4 29/3 & 136/3 7 43
HMean SOIvént Mutant Frequency= 38
Positive Control - 7,12 Dimethylbenz(a)anthracene
Cug/ml)
- 5.0 3773 3 1043 3 740 705 i
( 2.5 147/3 9 96/3 5 306 27 48
Solvent 1 2273 3 126/3 3 35
Solvent 2 22/3 2 12573 8 35 -

Mean Solvent Mutant Freguency= 35

-« Average # of colonies per plate and # of plates scored
- Mutant freguency (per 10° surviving cells) = (Average # TFT colonies / average # VC colonies) x 200

- Induced mutant frequency (per 10° surviving cells) = mutant frequency - gverage mutant frequency of solvent
controls

X total growth = (% suspension growth x 4 cloning growth) /7 100

. | 4 MICROBIOLOGICAL
MA Study No. TE238.701020 Y 2 ASSOCIATES, INC.
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TABLE 6

CLONIRG DATA FOR LS17BY/TK'" MOUSE LYMPHOMA CELLS
_ TREATED WITH IPA Salt of Dicamba
IN THE ABSEMCE OF EXOGENOUS METABOLIC ACTIVATION

Sl .. CONFIRMATORY ASSAY
Test Article Ave #/ TFT Ave #/ v.C. Induced r
. Concentration . TFT Stand : v.C. Stand Mutant Mutant Total
(pg/ml)y Plate Dev plate® Dev Frequency” Frequency” Growth®
5000 235/3 & 13373 8 k33 -6 66
4500 22/3 2 12143 13 36 -5 87
4000 29/3 2 14573 10 &0 -1 a8
3500 3373 3 132/3 1 50 ¢ &7
3000 1673 3 137/3 18 23 -18 a1
2500 17/3 3 113/3 3 30 =11 51
2000 23/3 3 10973 12 42 1 &2
1500 2573 5 11573 16 .43 2 75
1000 3173 & 158/3 5 39 -2 107
200 26/3 1 120/3 2 43 2 71
Solvent 1 2373 3 12943 16 : 35
Solvent 2 2773 & 14573 : 5 ‘ 37
Solvent 3 3573 G 133/3 3 53
Solvent & 29/3 [ 161/3 11 36

Mesn Solvent Mutant Fregquency= 4}

Positive Control - Ethyl Methanesulfonate

(al/mi)
. 0.50 174/3 8 T 4273 4 B29 790 i2 .
€h' 0.2% 161/3 14 71/3 8 454 £15 29
‘Solvent 1 32/3 5 141/3 12 45
Solvent 2 26/3 & 165/3 1 32

Kean Solvent Mutant Frequency= 39

- Average # of colonies per plate and # of plates scored
- Mutant frequency (per 10" surviving ceils) = (Average # TFT colonies / aVerage # VC colonies) x 200

- Induced mutant frequency (per 10° surviving cells) = mutant freguency - average mutant frequency of solvent
controls : : :

% total growth = (% suspension growth x % cloning growth) 7 100

MA Study No. TE238.701020 19 4/: %ISCS%OC?}I?lE'g,G!l ﬁéL
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TABLE § .

CLOMING DATA FOR LSI78Y/TK'" MOUSE LYWPHOMA CELLS
TREATED WITH IPA Salt of Dicombe
T THE PRESENCE OF EXOGENOUS WETABOLIC ACTIVATION
COMFIRMATORY ASSAY

Test . Article Ave #/ T#Y hve #/ v.L. Induced %

" Concentration TFT Stand VLG Stand Mutant Hutant Total
(ug/mly plate® Dev Plate® _Dev Frequency® Frequency” Growth®
5000 60/3 3 138/3 13 75 ' 22 49
4500 T4/3 7 174/3 7 85 31 &5
4000 5173 & 153/3 N . &7 13 . &7
3500 ) 63/3 3 17273 : 23 73 19 96
3000 46/3 8 169/3 13 54 , 0 -
2500 59/3 & 20673 11 58 4 114
2000 - 4173 1 190/3 14 49 -3 97
1500 33/3 5 203/3 12 52 -2 106
1000 41/3 5 16473 16 . 50 Lok 88
S00 58/3 1 15573 17 .75 21 86
Solvent 1 50/3 2 161/3 : th 50
Solvent 2 4773 10 16743 ' i) 56
Solvent 3 45/% 1 15473 15 58
Solvent & 46/3 6 180/3 8 51
Mean Solvent Mutant Frequency= 54 _ _ o
Positive Control - 7.12 Dimethylbenz{ajanthracene
(ug/ml) _
— 5.0 127/3 8 8573 1 99 . 247 33
(" 2.5 116/3 9 115/3 15 202 150 68
. Solvent 1 38/3 8 151/3 4 50
Solvent 2 . 40/3 8 152/3 15 53

Hean Solvent Mutant Frequency= 52

- Average # of colonies per plate and # of plates scored
_ ® - Mutant frequency (per 10° surviving cells) = (Average # TFT colonies / average # VC colonies) x 200

~ Induced mutant frequency {per 158 surviving cells) = mutant frequency - average mutant frequency of solvent
controls .

* - % total growth = (% suspension growth X % cloning growth) /7 100

o. TEZ38! o - << MICROBIOLOGICAL
MA Study No. TEZST01020 A - ® ASSOCIATES, INC.
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